











0 | 











be | 











Published 13 times a SUBSCRIPTION 


Sch’ with “che “excep: The Engin Ma f the Oil and Gas Industry PRICE 

15th with the excep- ngineerin azine of the Oil an s; Indus 

tion of June, in which 8 8 Single copies 15 cents. 
two issues appear— Domestic and foreign, 


the Engineering Re W Edited and Circulated Only for those Actively Engaged } $1.00 per. year, with 


view number on the the exception of Can- 


first and the regular H ; da, wh 
i ince ane Oe. in the Operating Departments of the Industry my Woe eee price is 








Volume IV DECEMBER, 1932 Number 3 








This Issue Contains ~~ 


Page Page 
Problems Encountered in Cleaning California Oil- Gun Barrel Heater for Treating Emulsions 55 
li sebiieha aie snare . . , 
Gasoline on i © Sian ss Fusion Welding for High-Pressure Work 70 
ee ; _ C c By G. W. PLINKE 
nae a - This Month’s Cover... | —— 
The Behavior of Occluded Gas in an Oil Sand Reser- Making a Welded Bubble Tray ......... weve 74 
“oie 23 By D. F. GERSTENBERGER 
By IonEL I. GARDESCU Pennsylvania Refining Practice _...... . 76 
Deep Sea Drilling on an Island of Steel ... 26 By Gacaca Kmawooe 
By Wa.tace A. SAWDON Oil Terminals Equipped for Fast Ship Loading Time 78 
Power Factor and Its Economic ene in Elec- 
tric Power Systems............. 28 REGULAR DEPARTMENTS 


Diesel-Powered Rotary on Irion County Wildcat . 34 


By K. C. Scuaven The Month’s Highlights in Oildom 9, 10 and 11 

; By J. L. Dwyer 
Pure Oil Company —eaen - aaa Plant... 40 Latest Activities in the Oil Fields .....12 and 13 
Progress of Major Pipe Line Work... 14 


Tapping is Serious Problem of Gasoline Pipe Line 
Operation ete vesiteice The Month’s Activities in Refining 16 


By 5. Hi. Dassanoss Strange but True einai in the Petroleum In- 
The Accident Situation in the Petroleum Industry. 48 II sachpstctissabisatiiasmesiisehoeiiandbesiiselicnes ;, . 39 
By H. N. BLAKESLEE 





New Petroleum Equipment.................. .......56, 59 and 61 
: : F . . 
Kettleman men rates Out helena —— 49 Running Tour With Men in the Industry 64 and 67 
Petroleum Specialties; Insecticides ; 51 Laugh With Barney... 68 
By S. J. CAPLAN 
Centrifugal Pump Packing 52 New Petroleum Literature... 73 
By Har T. WHEELER New Patents of the Industry... 80 
SPECIAL NOTE: Each issue of The Petroleum Engineer is copyrighted. Any republication of the 
matter appearing in the magazine, either wholly or in part, is not permitted except by special authorization. 
THE PETROLEUM ENGINEER PUBLISHING CO. 
Tower Petroleum Building * Dallas, Texas 
C. Morris - - - - - - -  President-General Manager K.C.ScLaTeR - - - - = Oil and Gas Production Editor 
J.L. Dwyer - - - - - - - -  Vice-President-Editor J.H.Dameron - - - Oil and Gas Transportation Editor 
T.J.Crowtey - - - - - - - = = Vice-President F.R. Stacey - - - Refining and Natural Gasoline Editor 
W.T.BryaNn - - - - - = - - Secretary-Treasurer WARREN L. BAKER - - - - - - = = Associate Editor 
W.L.Love - - - - - - - - Advertising Manager C.R.Barretr- - - - - = = = Circulation Manager 
Eastern Manager: W. F. THompson, 15102 Lanning Avenue, Lakewood, Cleveland, Ohio 
California Representative: R. H. Detwrer, 1341 South Hope Street, Los Angeles, California 
Member Audit Bureau of Circulations Member The Associated Business Papers, Inc. 














DECEMBER, 1932 

















7 ag eey. 


‘ woe eed 
> ANNIV 
Pp _ 1832: 


ER ss 
ee 


RY 










ke ERSA 
: j9 32 





‘e “ \ S 
ALESCHEN & SONS ROPE Co 
ST. CLOVIS: USA : 
NEW YORK DENVER. . CHICAGO 
SAN-FRANCISCO - LOS ANGELES 


a aoe 
pe 


Experience Counts! 


During our many years of wire rope 
making we have been in close contact 
with the numerous conditions under which 
wire ropes have to work in the Oil Fields, 
and by diligent study we have been able 
to determine the types and kinds of wire 
ropes that are needed, as well as how to 
make them. 

“HERCULES” (Red-Strand) Wire 
Rope was developed by us more than 
forty years ago to meet the requirements 
of hard work, and its actual performance 
has caused it to be known as “The Wire 
Rope with the Service Record.” 

We have learned that no one design of 
wire rope is suitable for all purposes, con- 
sequently Leschen Wire Rope is furnished 
in a wide range of constructions, includ- 
ing numerous designs of Round Strand, 
Patent Flattened Strand, Non-Rotating, 
Preformed, Steel Clad and Locked Coil 
types. If you will tell us how you use wire 
rope we shall be glad to suggest the right 
construction for your conditions. 


Made Only by 
A. Leschen & Sons Rope Co. 








St. Louis - - - - + 5909 Kennerly Avenue 
New York * < @ - 90 West Street 
Chicago + - - - 810 W. Washington Blvd. 
Denver - - - + + + 1554 Wazee Street 
San Francisco - - - + + 520 Fourth Street 
Los Angeles - - - + + 2416 E. 16th Street 


Distributors 
CASEY & NEWTON, PITTSBURGH, PA. 
1101 Benedum Trees Bldg. 
HINDERLITER TOOL COMPANY 
Tulsa, Okla. 
NORVELL-WILDER SUPPLY COMPANY 
Beaumont, Texas 
OSBORN MACHINERY COMPANY, Inc. 
Clarksburg, W. Va. 
PARKERSBURG SUPPLY COMPANY 
Parkersburg, W. Va. 


UNITED PIPE AND SUPPLY COMPANY 
Charleston, W. Va. Paintsville, Ky. 
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The Month's 


By J. L. DWYER 
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_ past month in the petroleum industry has been 
marked by litigation, legislation, rulings of various oil 
regulatory bodies and commissions, and the annual meeting 
of the American Petroleum Institute at Houston. 

During the past month there has been a rush to install 
pumping equipment in the East Texas field, and a survey re- 
veals that there are approximately 700 wells rigged up for 
the pump. While the number of pumping wells in the field 
has not displayed any remarkable increase, and now stands 
at approximately 270, there is evidently a desire on the part 
of operators to have their wells ready for the pump in the 
event that a concerted rush to purchase pumping equipment 
should be witnessed during the winter months. Anticipation 
of unfavorable weather conditions which last year seriously 
hampered operations in this field, may have much to do with 
the inclination of the operators to protect themselves against 
such emergencies by the installation of equipment at the 
present time. Pumping material which is purchased new is, for 
the most part, heavy duty equipment. 

A two-months’ deadlock on the crude oil price situation 
was broken when on December 14, The Texas Company an- 
nounced a revised price schedule, which reduced oil prices 
by about 20c per barrel in Oklahoma, Kansas, Texas, Arkan- 
sas, Louisiana, and New Mexico. In a statement which ac- 
companied the new schedule, R. C. Holmes, President of The 
Texas Company, stated that the company sought to establish 
prices “more in line with realization values.” A flat price of 
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75c¢ per barrel is set for East Texas by the new price arrange- 
ment. This constitutes a reduction of 35c a barrel. West 
Texas is reduced 25c a barrel and placed at 50c by the action. 

The price problem has brought about a novel situation for 
the past two months, when, after the Sun Company announced 
an increase of 12c a barrel on crude oil, the majority of crude 
purchasers fell in line and announced that they would pay 
the Sun price. The Stanolind Crude Oil Purchasing Com- 
pany, the Carter Oil Company and Humble Oil and Refining 
Company failed to advance their posted prices for crude in 
the territories in which they are actiye, and for 60 days the 
Mid-Continent and Gulf Coast regions have labored along 
under a dual price schedule. 

Passage of the Market Demand law last month by a spe- 
cial session of the Texas Legislature gave additional power to 
the Texas Railroad Commission in handling the oil produc- 
tion of the state. Under the new law it will be possible for 
the commission to regulate the production of oil to the actual 
demand. The law resembles the Oklahoma law, which some 
time ago was upheld by the U. S. Supreme Court, and which 
was a factor in preventing a collapse of the oil market when 
the great Oklahoma City field was in process of development. 

An important decision was handed down by the U. S. 
Supreme Court December 12, which stated that Governor 
Sterling of Texas acted without authority when he declared 
martial law in the East Texas fields and placed the region 
under the control of troops. 


Production and Refining Figures Furnished by the American Petroleum Institute 
































Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending November 26, 1932 
(Figures in Barrels of 42 Gallons Each) 

Total 

Per Cent Motor 

Per Cent Daily Avg. Operated Fuel 
DISTRICT Potential Crude of Total Stocks Gas and 
Capacity Runs to Capacity Thousands Fuel Oil 
Reporting Stills Reporting of Bbls. Stocks 
East Coast 99.1 448,000 70.1 11,768 9,277 
Appalachian 95.0 89,000 64.7 1,724 759 
Ind., Ill., Ky. 97.5 319,000 75.2 6,226 3,863 
Okla., Kans., Mo. 85.2 195,000 49.8 4,721 2,821 
Inland Texas 9.2 91,000 48.7 1,427 2,134 
Texas Gulf 97.7 390,000 72.0 5,715 9,156 
Louisiana Gulf 97.3 91,000 64.1 1,387 3,319 
No. Louisiana-Ark. 88.5 43,000 54.4 237 506 
Rocky Mountain 90.8 32,000 23.2 1,089 443 
California 94.6 428,000 49.4 14,790 100,248 
Total Nov. 26, 1932 91.9 2,126,000 60.0 49,084 132,526 
Total Oct. 29, 1932 93.6 2,040,000 59.5 49,477 133,904 

NOTE: Stocks at refineries, A 

terminals and sales distributing stations and amounts in transit thereto. 


| Daily Average Production 


(Figures in Barrels) 





Week Week Week 
Ended Ended Ended 
Nov. 26 Oct. 29 Nov. 28 
1932 1932 1931 

Oklahoma 366,800 395,400 523,850 
Kansas _. 102,200 95,900 104,950 
Panhandle Texas 45,450 44,100 56,150 
North Texas saa . 47,850 47,350 55,950 
West Central Texas — 24,750 24,850 26,250 
West Texas Selitaresnenecnaretcin - 165,150 148,900 203,000 
East Central Texas 49,300 49,350 56,500 
East Texas______. 360,000 341,800 387,950 
Southwest Texas 53,300 52,900 58,950 
North Louisiana 28,900 29,300 29,150 
Arkansas. ...... 94,050 34,000 37,500 
Coastal Texas si _ 123,850 126,300 127,500 
Coastal Louisiana. ___................. 34,800 34,750 $2,150 
Eastern (not including Mich.) 96,800 98,900 107,550 
Michigan____.. Linidedanins ae 22,700 15,150 
Wyoming_... 34,600 34,000 36,450 
Montana _. - ORE NES ceedadeal 6,400 6,400 7,750 
Colorado esupiietiidlealiliaimanie 2,750 2,700 3,800 
New Mexico a 31,450 31,900 44,150 
California 471,600 475,100 505,400 
TOTAL 2,099,250 2,096,600 2,420,100 








except in California district, which includes stocks on finished gasoilne and engine distillate at refineries, water 
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Cosden to Spend $300,000 on Plant 


Expenditure of $300,000 for improvement of a refinery 
and producing properties of Cosden Oil Company in the Big 
Spring district will start early next year, according to George 
N. Moore of Fort Worth, Texas, receiver with Henry Zweifel 
for the Cosden Oil Company. 


Details of the improvement program have not been per- 
fected by receivers, but the total sum of $300,000 expendi- 
ture of which was authorized by Federal Judge James C. Wil- 
son in Fort Worth, will be made within the Big Spring 
district. 

Cosden Oil Company’s refinery at Big Spring has rated 
capacity of 10,000 barrels daily and is at present equipped 
with four Jenkins cracking process units. 


Moore and Zweifel have kept the refinery in operation 
although at a rate below its capacity. 


Cosden Oil Company has a number of producing leases in 
the Howard and Glasscock county district and part of the 
authorized expenditure likely will be used in reconditioning 
field properties. 





Oil Board, Optimistic, Urges Production Control 


Its markets comparatively intact, crude oil prices improved, 
domestic production showing signs of stabilization, refinery 
activities due to reflect improvement, and marketing capable 
of betterment by pending modification of statutes—so the 
Federal Oil Conservation Board broadly views the petroleum 
industry in its fifth report to the President of the United 
States. 


“The American oil industry gives indications of being the 
first basic industry to emerge from the world depression,” the 
report begins. It ends by saying: ‘“‘Certainly the oil industry, 
one major business with a comparatively intact market, never 
had a better opportunity to serve the country, and the coun- 
try never had a more vital interest in the purchasing power 
of the industry.” 


The board reported crude oil price at the end of the first 
half of 1932, although still at the border line of production 
costs, were higher than a year ago, and five times the 1931 
lows. Demand was reported as fairly well sustained, with ef- 
forts to stabilize domestic production appearing certain to 
strengthen further the industry’s position. Stocks have been 
reduced; and natural gas wastage, so far as can be measured, 
is far less. Conservation statutes of two states have been sus- 
tained by higher courts. Production in every major area is 
under proration, while imports have been restricted. Bills are 
pending in Congress to authorize an interstate agreement to 
place coérdination of production programs upon a permanent 
basis. A discouraging note was sounded in the reported failure 
to control excessive offset drilling. 

An “invisible inventory” of crude oil, caused by offset drill- 
ing and quickly convertible into gasoline, was said to have 
stimulated the building and operation of excess refinery capac- 
ity, a factor in the demoralization of markets. The board re- 
ported a continuing failure to reduce refinery operations to 
accord with market demands. Revision of anti-trust laws, suf- 
ficiently general to include refining activities, is not in im- 
mediate prospect, the board said, adding it is not certain that 
these laws are as great a deterrent to codrdination of refinery 
runs as are competitive tendencies within the industry. It 
expressed the opinion “‘there is room for greater codordina- 
tion under existing statutes.” 

Discussing reserves, the board reported that discoveries since 
1926 have raised the current classification of known reserves 
to 10 billion barrels. ‘‘Future discoveries may raise it further,” 
it was explained, “but the day of exhaustion is merely post- 
poned a few months or a few years by each new discovery.” 
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In an appendix entitled “Conservation and the Diminishin 
Reserves,” the board stated conditions demonstrate that - 
less producers of oil and gas apply the factual informatio, 
available and the public takes greater interest in the fund). 
mental concepts of producing oil and gas in their relation t, 
national defense and diminishing supply, “all rational anq 
scientific efforts toward true conservation (which means '; 
wiser and more efficient use of natural resources’) will be re. 
tarded, and the Nation’s reserves will be subjected to uncalled 
for depletion, because of misinformation, misinterpretation, 
and in some instances, misrepresentation.” 





Revision of Oil Rules is Sought 


The Public. Service Commission of Kansas met last month 
at Wichita to hear two matters that operators in the Voshe| 
and its south extension, and in the Ritz-Garrett-Decker are; 
of McPherson county have laid before the Sunflower regula. 
tory body. 

Derby Oil Company has made a nomination for oil from 
the Hunton lime area, as a result of it getting a well in 
33-21s-3w, and about a mile and one-half south of the pres. 
ent deep sand production in the Voshel pool. Derby officials 
requested that the extension be declared a separate pool and 
that their nomination be considered for that area only and 
not as a part of the Voshel pool, as it is now considered for 
proration purposes. 


Dickey Oil Company stated that the present minimum well 
allowable of 100 barrels a day given chat wells is working a 
hardship on the larger wells and is not ratable taking, as it 
allows smaller wells to run a much greater percentage of oil 
than the larger chat wells. 


Marvin Lee, chairman of the oil advisory committee of the 
commission, will submit a report of the two matters. 





Commission Issues Questionnaire 


The Texas Railroad Commission has issued a blanket ques- 
tionnaire to all crude purchasers, present and prospective, to 














file detailed information as to its prospective purchases from | 


December, 1932, to March, 1933. If definite information is 
not available for the February and March demands, the best 
estimates are asked. The information was sought for the 
entire state, but particularly for East Texas. 





224 East Texas Tests are Showing Salt Water 


A report from the salt water department of the Texas | 


Railroad Commission for the last month shows there are 224 
tests in the East Texas field which are showing salt water at 
this time. Of this total five are in the Gregg district of the 
Longview area. 


Joiner pool has 70 wells producing salt water. In the Kil- 
gore pool there are 89 wells which are showing salt water. 





Pure Oil Building Power Plant 


Work has been started on a one-story building to house an 
electrical plant to furnish light and power to the Pure Oi 
Company refinery at Muskogee, Okla. The unit will cost 
$13,000. Three Diesel engines and electrical equipment wil 


be installed by the contracting company. Any one of the | 


engines has a capacity to supply the entire plant with electric 
power. They will be fueled with oil. 


The plant is expected to be in operation by January 1. 


T he PETROLEUM ENGINEER 








¥ 


ith 
hel 
€4s 
a- 


om 


eS. 
ials 
ind 
and 
for 


vell 
ga 
$ it 
oil 


, to 
rom 
n is 
best 
the 


exas 
224 


at | 


the | 


Kil- 


se an 
Oil 
cost 
will 
the 
ctric 


EER 














California Sounds Note of Warning 


In a signed statement, three directors of the Oil Producers 
Sales Agency of California point to the dangers which con- 
front the industry on the Pacific Coast: 

It is clearly evident that the operators in California are 
producing more crude oil than the pipe line companies can 
buy. 

The undersigned, directors of Oil Producers Sales Agency 
of California, make this statement after careful study of the 
entire situation: 


1. The purchasing companies have been carrying immense 
stocks for years. These stocks constantly deteriorate as to 
quality, gravity and volume, and upon these stocks these com- 
panies have paid insurance and taxes for years. 


2. While carrying these immense stocks, the purchasing 
companies are, with us, in the midst of the economic depres- 
sion. 


3. These stocks once represented a reasonable ‘economic 
reserve,” sometimes called ‘“‘days’ supply.” But as the daily 
demand has lessened, the reserve has relatively increased, until 
now it is obvious that these stocks represent a wasteful over 
supply—wasteful of the product, wasteful as to tax liability 
on the industry, and wasteful as to all carrying costs. 


4. Without the integrated unity and strength of these 
pipe line companies, the industry would descend into a disor- 
ganization most disastrous to the small producer. 


5. Nevertheless, the industry as a whole has insisted that 
none of these stocks be withdrawn from storage, and has 
allowed the purchasers of its crude oil to stagger along with 
the oppressive burden. 


6. Contemporaneously, however, with the increase of the 
burdensomeness of this storage, the independent has been re- 
lieved of his oil day by day. The independents carry none of 
the burden of storage. Their product is sold and paid for 
promptly. In no other industry does the big competitor give 
so great a relief to the small competitor. 


7. This relieving of the producer, by the pipe line com- 
pany, must be and is a drain upon the strongest cash re- 
serves, and a strain upon the ablest management. 


8. This cannot continue. It is magnified during the de- 
pression, when demand is less and prices are less. 


9. The independents are responsible for their own curtail- 
ment. They have determined that 440,000 barrels per day 
is the limit of the buying capacity of the purchasing com- 
panies. That figure was fixed after carefully studying, not 
alone the ‘consumer demand” but the ability and capacity 
of the pipe line companies to buy. 


10. No matter what the reason, the pipe line companies 
have for years been adding the excess production to storage 
and the “‘days’ supply” has been mounting by reason of de- 
creased demand. If purchase of independent oil is to con- 
tinue, it is imperative that California’s daily production be 
limited to 440,000 barrels. 


11. It is not a question of aiding our purchasers; it is a 
question of saving the independents who will suffer most 
through our imminent collapse. 


12. This collapse is impending and the undersigned, di- 
rectors of the agency, serving on the Executive Committee 
for Equitable Curtailment, send this warning as our analysis 
of the picture. We have worked for the benefit of all pro- 
ducers and have no motive except to help the industry and 
especially the independent producer. We do not want a col- 
lapse, which we know will react first against the welfare of 
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independent producers, some of whom will be ruined if cur- 
tailment fails. 


13. The producer who thinks he is but one among a thou- 
sand, and that curtailment will succeed without his efforts, 
has flouted his responsible status as an individual and weak- 
ened his self respect. Yet, if he holds no such feeling, the plain 
old American doctrine of reciprocity ought to hold every 
single producer in line. 


14. It is evident that continued over-production now 
means suicide for the industry. 


RALPH B. Lioyp, R. A. BROOMFIELD, Wo. H. Gets. 





Seminole Pools Under Proration 


Two fast developing pools of Oklahoma were placed under 
the regulation of the Oklahoma corporation commission this 
month—the West Konawa pool of southern Pontotoc county 
and the West Holdenville field of western Hughes county 

The first pool, with a total of five wells, has a potential 
production rating of 2,175 barrels daily. The field will be al- 
lowed to produce 800 barrels a day. The wells in the field 
and their potentials are: 


The Gypsy Oil Company and others No. 1 Grey, 1330 
barrels. 


The Gypsy Oil Company and others No. 1 Masters, 640 
barrels. 


Magnolia Petroleum Company No. 1 School land 16, 125 
barrels. 


Magnolia Petroleum Company No. 1 School land 15, 30 
barrels. 


Arrow Drilling Company No. 1 Noble, 50 barrels. 


Because of a large accumulation of underproduced oil, the 
three latter wells will be allowed to produce approximately 
100 per cent pending the making up of the underage, at which 
time they will revert to the schedule. 

Thirteen wells in the West Holdenville pool, having a daily 
potential production of 8000 barrels, will be allowed to pro- 
duce 3 per cent of their rating, plus 20 barrels per day, the 
entire field not to produce over 500 barrels daily. 





Persia May Cancel Big Oil Concession 


The Anglo-Persian Oil Company representative in Teheran, 
Persia, has received notification from the Persian government 
purporting to cancel the 500,000-square-mile Darcy oil con- 
cession. 

The communication stated the willingness of the govern- 
ment to discuss new terms, but the oil company intimated in 
reply that there is no provision for cancellation in the con- 
cession, and such notification cannot be accepted. 





Oil Curtailment in East Continues 


Both South Penn and Tide Water Pipe Line Company have 
notified producers on lines of the Bradford Transit Company, 
in Bradford and Alleghany district of Pennsylvania and New 
York to continue during December the present oil produc- 
tion curtailment. Purchases will continue to 75 per cent of 
base amount of crude contracts, same rate in effect since 
September 1. Thirty per cent curtailment will remain in force 
in the lower Pennsylvania grade fields in December, South 
Penn announced. 
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Latest Activities in the Oil Fields 


E first touch of winter had a tendency to slow down 
drilling over the nation, and with zero weather experi- 
enced in the majority of regions in which the oil field activi- 
ties are located, much drilling time was lost. A shortage of 
water in many territories also tended to slow up drilling, and 
while the figures showing the number of completions for 
November are almost constant with those for October, the 
results of December should show a decided drop. 

From the point of new activity, the Conroe field of the 
Gulf Coast region of Texas is the most important spot, and 
looks larger in point of area every week. When this field, 
which has production at a depth of 5,200 feet, was first dis- 
covered, it was believed that it would parallel in area the 
majority of Gulf Coast fields, but the drill has caused a re- 
vision upward of original estimates, and at the present time 
the producing wells of this pool are scattered over an area 
five miles long by three miles wide. To date 64 wells have 
been drilled at Conroe, almost all of them producers, and there 
are 46 active drilling wells, with 21 rigs and 23 locations, in 
this field. 

The entry during the last month of the Tidal Oil Com- 
pany into the Conroe field gave the area another major com- 
pany. The Tidal purchased a substantial interest in the Strake 
properties, taking over the operation of these properties. 

The great East Texas field, of course, still dominates the 
petroleum picture, being five or six times larger than any oil 
field found in America to date. Over nine thousand wells have 
been completed in this great field to date, but the big drilling 
rush is practically over, and when contractors finish up the 
present crop of drilling wells, in all probability they will find 
it necessary to turn their eyes toward Conroe or some other 
spot for additional work, or “stack up” the tools. The major- 
ity of companies in the East Texas field have pretty well 
drilled up their properties, and any future work in this area 
will, for the most part, consist of extensions to the field which 
may be found from time to time, and also the drilling of inside 
locations. In many cases where the operators are amply pro- 
tected with acreage holdings of good size, they will be slow 
to incur the expense of inside drilling at least until such time 
as an improved crude price condition is in evidence. 

The River Bed sector of the East Texas field continues to 
furnish the most active part of the area, and conditions in this 
spot have undergone several changes due to rulings of the 
State of Texas. 

The next two months should witness a substantial reduc- 
tion in the number of drilling wells which are being carried 


in the East Texas drilling reports, and unless something un- 
foreseen should occur, the spring will witness the finish of the 
drilling campaign in this area. 

What has been regarded as one of the most important 
wildcat wells in Texas found only salt water at a depth of 
6163 feet and may be plugged back to an upper sand at 
6054-6069 feet, in which a showing of oil was found. The 
well is the Shell Petroleum Corporation and Penn Oil Com- 
pany’s No. 1 Zwayze in Leon County, Texas. It is about 75 
miles north and slightly west of the Conroe field, is located 
on an exceptionally broad structure, and has been regarded 
by many as having exceptional potentialities on account of 
its excellent geological prospects. Several who had studied 
the region believed that this well would prove to be the fore- 
runner of a field as extensive as East Texas. 

Interest in the West Texas fields was revived when Fred 
Turner and Others’ test No. 1 Addis in block 43 of the 
T. & P. survey of Ector county struck some oil at a total 
depth of 3924 feet. The well made several flows through a 
small choke, and the output is being run to lease tankage. 
There have been a few purchases of leases as a result of this 
discovery, although any great activity is not expected at 
this time. 

An interesting development in the Texas Panhandle oc- 
curred this month, when members of the Railroad Commis- 
sion met with oil and gas operators in an effort to have the 
purchasers in this area take their gas purchases ratably from 
all wells in the field. No decision was reached as a result of 
the meeting. 

The California fields are fairly quiet. Kettleman Hills had 
an important completion this month, when the North Dome 
Association’s No. 47-P was completed at 7,081 feet. This 
well was good for 500 barrels of oil and 23,000,000 feet of gas 
daily. 

In the Dominguez field of California a new well which oc- 
casioned some comment was the Republic Production Com- 
pany’s No. 1 Childs, which was plugged back to the 4500-ft. 
sand after recording a failure in the deeper pay. It is good for 
700 barrels daily. This well was drilled in territory which had 
been condemned by many and was thought to have slight 
chances for production. On the famous Lloyd property in the 
Ventura Avenue field, the Associated Oil Company completed 
Lloyd No. 131, which made 500 barrels daily. Very few 
properties can show the high well numbers which this lease 
exhibits. 








AVERAGE CRUDE OIL PRICES 


California Texas Illinois - - - - - - $1.10 
Playa Del Rey - - - $ .78 North Central Texas - $1.04 Kentucky - - - - - 1.05 
Coalinga - - - - - 55 Panhandle De oer ple Indiana - - - - - - 75 

West Texas - - - - 90 
Long Beach - - - - 1.00 Gulf Coast - - -.- 96 Ohio 
Montana - - - - - - 1.05 Darst Creek - - - - 85 Lima - - - - - - 1.15 
Wyoming - - - - - 92 East Texas - - - - 1.10 Southwest Ohio - - - 1.25 
Kansas - - - - - - 1.04 Michigan - = = + 85 
ne ee ee ‘92 Oklahoma - - - - -_ 1.04 : 8 : 
Northwest New Mexico 65 yoo _-_ oe Southwest Pennsylvania —_ 1.05 
Hobbs - - - - - - .90 Coastal Louisiana - - .96 West Virginia - - - - 1.52 
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U. S. Daily Average Production Daily Average Crude Run to Stills 
for the Past Twelve Months for the Past Twelve Months 
2,400,000 _ ' 2,400,000 — 
7,300,000 » 2,300,000 pect 

bl 
fy zs) 
4 2,200,000 ~. 2,200,000 Ha : ars 
< < 
2,100,000 2 2,100,000 . a a 
| 
| 
| 2,000,000 2,000,000 € eae 
geheeaeege gegdbee eves 
SaSsesss2583 ASPS 25222382 
U.S. Crude Oil Stocks for the Gasoline Stocks in U. S. Refineries 
Past Twelve Months* for the Past Twelve Months 
| 370,000,000 | 50,000,000 _ ae 
2 380,000,000 3 45,000,000 _ 
= 360,000,000 = 40,000,000 _ 
S 350,000,000 35,000,000 
| 
340,000,000 | 30,000,000 
, ue v * ee". 
*Last month, estima GececGeawoctPaxe 
iemnenen -f ¢ 2 ee Fe EE yf 








Above statistics furnished by the American Petroleum Institute 
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FiELps Completions Producers 


Summarized ponies | in Active dint for Novem ber, 1932 


No. Casing 














Locations Rigs Drilling Depth of Gravity Type of 
‘ells Production Strings of Oil Toa t Ised 
Texas 
East Texas 423 402 358 284 226 3600 2 40 Rotary 
Duval County 14 12 18 14 30 2300 2 22 Rotary 
Panhandle... 14 21 5 47 2900 2 40 Rotary 
Conroe... 21 20 43 21 46 5200 2 38 Rotary 
OKLAHOMA 
Oklahoma City 12 11 4 10 26 6500 3 39 Rotary 
KANSAS 
McPherson 16 14 12 13 46 2900-3400 2 38 Rot.-Cab. 
Ellsworth Arch..... 3 2 6 15 32 3300 3 37 Cable 
CALIFORNIA 
Kettleman Hills 2 2 1 2 11 8300 | 30r4 | 40 | Rotary 
Long Beach... 3 2 2 3 8 7000 | 3 26 | Rotary 
Field Activities by States for November, 1932 _ 
STATE Completions | Producers | Locations | Rig | Drilling Wells | Production, 1931 
October November October November | October November | October “Now ember | October November | (in Barrels) 
Arkansas... 0 3 | 0 1 2 2 6 oa 27 23. =O 15,425,000 
California 23 19 17 15 20 18 12 10 107 99 | 188,575,000 
Colorado... 0 2 | 0 1 2 2 9 10 66 62 1,510,000 
Illinois. . . 10 8 2 . 3 0 0 1 2 16 14 4,850,000 
Indiana. . . 18 16 | 10 7 0 0 4 3 65 67} 830,000 
Kansas. . 51 59 CI 36 33 47 43 48 52 120 108 37,950,000 
Kentucky... 36 39 | 23 25 | 0 Oo | 10 12 61 54 | 6,490,000 
Louisiana 48 51 30 29 | 43 37 | 40 42 131 124 22,325,000 
Michigan... 32 2 | 20 17 18 16 38 36 64 66 3,730,000 
Mississippi 3 2 l 1 1 1 1 1 14 13 Gas. Prod. 
Montana.. 2 7 1 3 12 9 9 7 48 41 2,855,000 
New Mexico 10 7 9 5 10 10 7 5 52 47 15,250,000 
New York 7 9 7 8 0 0 4 3 11 9 3,400,000 
Ohio. . 68 51 37 24 0 0 31 36 121 110 5,315,000 
Oklahoma 100 114 60 59 92 87 129 121 276 309 177,750,000 
Pennsylvania 81 92 79 80 0 0 20 1 84 97 11,225,000 
Texas.. 711 719 592 03 531 556 319 345 885 912 330,720,000 
West Virginia 21 18 19 13 0 0 15 12 41 37 4,480,000 
Wvoming ) 0 2 l l 13 10 69 62 14,725,000 
Torat 1223 245 934 829 | 789 782 =| ~=715 728 | 2255 2254 847 413 000 
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Progress of Major Pipe Line Work 


By J. H. DAMERON 


I POR the first time in several months the prospect of con- 
siderable new trunk line work being started is brightening 
an otherwise dull period for transporting companies. 


All of the prospective new work centers about the plans 
of companies transporting gasoline by pipe line. Contracts 
were recently awarded to a Detroit firm for the construction 
of a 6-inch gasoline line from Toledo, Ohio, to Detroit. This 
line will be built by the Pure Oil Company and associated 
interests. 

The most recent announcement is to the effect the White 
Eagle Oil Company (Standard of New York subsidiary) is 
contemplating the construction of a gasoline pipe line from its 
Augusta, Kan., refinery to Kansas City, Mo., and possibly on 
to St. Louis, Mo. The White Eagle Oil Company is completing 
engineering surveys and reports indicate the company is pur- 
chasing right-of-ways for the line. For some time the White 
Eagle Company has been considering building a line to Kansas 
City and St. Louis, where the company has a wide distribu- 
tion of its products or contracting its shipments to these points 
with a pipe line company. 

Both the Phill'ps Pipe Line Company and the Great Lakes 
Pipe Line Company pass near Augusta and have lines to 
Kansas City. The Phillips line extends on east from Kansas 
City to St. Louis. 


In the event the White Eagle Oil Company should contract 
to ship in either of the two mentioned lines the additional 
load would perhaps result in considerable loop work or the 
adding of additional station capacity for either system. Both 
pipe line companies were operating very close to their maxi- 
mum capacity during the peak of the seasonal demand for 
gasoline last summer. 


One of the most persistent rumors in the Mid-Continent is 
to the effect the Phillips Pipe Line Company may extend its 
line, now terminating in St. Louis, to Indianapolis, Ind. The 
Phillips Petroleum Company, parent organization of the 
Phillips Pipe Line Company, is reported considering the pur- 
chase of additional outlets in the Indiana territory. In the 
event the purchase is made it is reported the additional volume 
would result in extending the pipe line on east. 


Detroit Southern Pipe Line Company, owned by the Pure 
Oil Company and associates, has awarded the contracts to a 
Detroit contractor for the construction of a 45-mile welded 
6-inch gasoline line from Toledo, Ohio, to Hamtramck, an 
industrial center in the northeastern part of Detroit. The line 
and its pumping equipment is estimated to cost about 
$500,000. Construction work is expected to be started within 
a short time. 


Next spring will unquestionably witness many short ex- 
tensions of gasoline lines, not only on the Mid-Continent- 
Great Lakes systems, but also on the gasoline carriers in the 
East. This form of gasoline transportation is becoming very 
popular and is said to have many advantages over rail ship- 
ment of finished products. 


Another interesting phase of pipe line work which seems 
destined to show some life is the extension of natural gas lines 
to serve industrial communities not very far removed from 
the present lines of the systems. There are at least two im- 
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portant gas transporting companies in the Southwest which 
have decided that small extensions to their present systems 
could be made, taking advantage of current prices of material 
and cost of labor; and while in many cases the load resulting 
from these extensions would be unimportant, the extensions 
could be made self-supporting and would to some extent have 
a part in bearing the load of the company’s fixed charges, 


From Tennessee comes the report that the Standard Gas 
Company, Inc., formerly known as Dickson County Gas Com- 
pany, will construct a natural gas line from Dickson County 
to the city of Nashville. The line will cover a distance of 30 
miles and is reported to be 8-in. Work is supposed to be start- 
ed within 90 days, under the terms of a franchise which was 
awarded by the city authorities of Nashville to the Standard 
company. 

In Michigan, J. P. McCloskey of Tulsa, Okla., and asso- 
ciates are reported ready to construct a 40-mile gas line from 
the Mount Pleasant field to supply several towns, including 
St. Louis, Wheeler, Hemlock and Breckenridge, Mich. 

In the East Texas territory, the Atlantic Pipe Line Com- 
pany has installed a booster station on the line from East Texas 
to the Gulf Coast. The booster was installed at Zavalla, in 
Angelina County, and it increased the capacity of the line 
20,000 barrels daily. 

That the Pacific Northwest may be served by natural gas 
lines was indicated at a recent hearing held before the Cali- 
fornia State Railroad Commission at San Francisco when the 
Pacific Gas & Electric Company made application for ap- 
proval of a provisional contract which it has made with the 
Standard Oil Company of California, and under the terms of 
which Pacific Gas & Electric obtains the right to use all nat- 
ural gas which the Standard has not contracted. It was indi- 
cated at the hearing that natural gas may be piped to the states 
of Oregon and Washington. 


The possibility of furnishing natural gas to supply the city 
of Detroit has again occasioned some comment, especially 
since the voters of that municipality rejected the proposition 
of the city’s entry into the municipal gas business. In the 
event that natural gas is brought to Detroit, it seems logical 
that one of the existing systems running out of Texas should 
be extended to serve that city, as either of two systems could 
easily make the necessary extensions and handle the added 


load. 


This matter will in all probability be brought up next 
spring, and possibly some arrangements may be made with the 
Detroit City Gas Company (a private corporation) which 
now operates in Detroit. 


In the East, a short 6-in. line is reported ready to be built 
by the Columbia Gas & Electric Company. It will run from 
the company’s trunk line station at Pipestem, W. Va., and will 
serve the cities of Princeton and Athens, W. Va. The dis- 
tance of the line is approximately 20 miles. 

The only important foreign pipe line project now under 
way, the line of the Iraq Petroleum Company, is at present 
laying river crossing on the Tigris and the Euphrates, both 
of which streams are expected to furnish some construction 
difficulties. 
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_.. YET IT COSTS LESS 


ee salesmen everyday hear prospec- 
tive buyers of Toncan Iron Pipe say, “But 
it costs more.” But that’s no argument against 
buying it—at least hundreds of actual users don’t 
think it is, because in the end it actually costs less. 

Bare pipe prices are no basis for figuring 
values. The true yardstick is the cost of the pipe 
installed divided by the service life. Installation 
usually costs more than the pipe and fittings, and 
when failure occurs the entire installation cost 
is lost forever. Then it costs money to tear out 
the old, and the original cost must be paid again 
for the replacement. Figure it this way. One 
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kind of pipe lasts, say 5 years. Another 10 years. 
Even if the 10 year pipe costs twice as much as 
the other, it saves money for the user—saves the 
entire cost of tearing out the old and replacing 
with the second installation. 

Toncan Iron Pipe lasts longer because it is 
made from an alloy of scientifically refined iron, 
copper and molybdenum. It costs more to make, 
yet it costs less to use because its resistance to 
corrosion among ferrous metals is exceeded 
only by the stainless irons and steels. Wherever 
the spectre of rust raises its ugly head, Toncan 
Iron Pipe will save you money. 
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The Months Activities in Refining 


By F. R. STALEY 


HE Empire Oil & Refining Company is installing a 
6,000,000-cu. ft. recovery and stabilizing unit at Ponca 
City, designed by Black-Sivalls & Bryson. 

The Burrell-Mase Engineering Company is building a 
stabilization plant at Cushing, Okla., for the Deep Rock Oil 
Corporation. 

The E. B. Badger & Sons Company is building a vacuum 
re-run unit for pressure distillate at Drumright, Okla., for 
the Tidal Oil Refining Company. 

The Soars-Lovelace Engineering Company has completed a 
modernization program at the Kansas City, Mo., refinery of 
the Altitude Petroleum Corporation. 

The Sinclair Refining Company plans alterations and im- 
provements to its refineries in Marcus Hook, Pa., and East 
Chicago, Ind. 

D. K. Knott and Associates plan the construction of an oil 
refinery at Edmonton, Canada. 

The Easton Oil Company will build a refinery at Mellfort, 
Sask., Canada. 

Gyro Vapor-phase cracking units operated by the Hayton 
Refineries, Ltd., in Killingholme, England, are being altered 
to incorporate the latest developments in this process. 

The Skelly Oil Company has introduced a “tailor-made” 
gasoline on the market which possesses high test and high anti- 
knock properties. Specifications to best meet the driving con- 
ditions existing in each state in which the company markets 
this product were based on actual operating data collected by 
eight test cars. These cars were all of different make and 
were each equipped with four fuel tanks. The cars were 
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fitted with laboratory testing equipment so that the research 
department was able to collect an enormous quantity of 
valuable data from car operation. , 

A number of refineries are blending lubricating oil jnt, 
their motor fuel for valve and upper cylinder lubrication, 

The Standard Alcohol Company has been formed to take 
over and develop the interests of the Standard Oil Compan 
of New Jersey and the Petroleum Chemical Corporation for 
the manufacture of higher alcohols and solvents. 

E. B. Badger & Sons Company have been awarded a cop. 
tract for the construction of a 4000-barrel tube and tank 
cracking unit at Avon, Calif., for the Associated Oil Com. 
pany. C. F. Braun & Co. was awarded a contract by this com. 
pany for the erection of a vacuum re-run unit. 

Alco Products, Inc., have been appointed exclusive licensors 
for the Gyro Vapor Phase Cracking Process in the United 
States and foreign countries. 


Natural Gasoline 


The Royalite Oil Company will construct a $400,000 ab. 
sorption plant in Turner Valley, Canada, scheduled to oper. 
ate next spring. 

The Midland Oil Company will move a gasoline plant to 
the Conroe field from Coleman, Texas. 

G. G. Oberfell discussed the economic outlets for natura 
gasoline and liquefied petroleum gases before the Houston 
meeting of the American Petroleum Institute. 


George Ratcliffe, of the Baroid Sales Company, was the 
principal speaker at the December meeting of the California 
Natural Gasoline Association. 
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lodged in pipe near Station No. 4 
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HEN the Asso- 

ciated Oil Com- 
pany’s 6-inch pipe line 
from Belridge to Mon- 
terey, in California, 
showed a drop in capac- 
ity from 12,800 barrels 
per day to 11,400 bar- 
rels per day, due to wax 
deposits, it was decided 
to clear the line by the 
use of go-devils or 
scrapers. The results 
proved highly interest- 
ing in raising the capac- 
ity of the line to 13,300 
barrels. 

The presence of par- 
affine wax in the Ket- 
tleman and Belridge 
light crude oils had pre- 
sented a new problem in 
oil pipe line transporta- 
tion in California. Prior 
to the development in 
the Kettleman Hills and 
the Belridge field no 
trouble was experienced 
from paraffine wax from 
oils produced in the San 
Joaquin valley. But since 
these fields have been 
producing oil of about 
40.0 A.P.I. gravity with 
a wax content as great 
as 3.9 per cent, the pipe 


Problems Encountered in Clea 


By G. E. HERRMAN 
Associated Pret 


lines handling this oil have gradually become coated on the 
inside with this paraffine, which in some cases caused a loss 
in capacity sufficient to necessitate cleaning the line. 

This condition was particularly noticeable in the Asso¢j- 
ated Oil Company’s 6-inch Belridge-Monterey line between 
Kettleman pump station and Monterey, a distance of 11 
miles. This line reaches an elevation of 2,565 feet where it 
crosses the coast range mountains and terminates at Mon. 
terey Bay, where the oil is loaded into tankers for transpor- 
tation to the Avon, Calif., refinery, and elsewhere. 

The portion of this line from Coalinga to Monterey was 
originally constructed of screwed pipe in 1904 for the trans. 
portation of oil produced in the Coalinga field. This oil js 
heavy and requires heating to facilitate transportation. When 
the Kettleman Hills and Belridge fields came in with high- 
gravity oil, it became necessary to reconstruct this old line, 
removing the collars and welding the joints, in order to 
handle this light oil. A new welded line was also constructed 
from the Belridge field to connect with the old line in the 
vicinity of Coalinga. All of this work was completed in the 
spring of 1931, the line being put into operation May 1, 1931. 

There are five pumping stations, three of which have steam 
reciprocating pumps, and the other two of which are equipped 
with motor-driven centrifugal pumps. In addition to pump- 
ing Kettleman and Belridge crude oil, this line handles casing- 
head gasoline about every 100 days for a period of approxi- 
mately 10 days. When pumping gasoline the two centrifugal 
pumping stations and one reciprocating pumping station are 
used. 

After reconstruction, the greatest capacity of this line was 
12,800 barrels per day of crude oil. When cold weather set 
in the capacity began to decrease and continued to fall until 
it had been reduced to 11,400 barrels per day, requiring the 
maximum pressure of 800 pounds at some pump stations. 

As the presence of wax was known it was decided to go- 





od 


8/4. O.BELRIDGE JUNCTION (1oS@c.21727SR20E' 
VALVE EL. 4/8 


EL. 658/, 


}-—- = 


£4. 739 


as a lini in 


g 
3 

va N 
N w 
Le) wy 
si a 
w = / 
Wy i 4 
= Pd 

_ pnw | 
| 
if 











40 CARNERAS ~~ —y- 





/90 


g 8 s IE g POSTS 
i. avecnn wearen) § 
3 
£NN 
Rig 
Me 
hg 
<] ; 
~i 
Ww 
w / 
x Ai 
= y | N 
~ _ se.) 
w Wy / N 
~~ a ~ sf " 
y KR \ »! Ni 
ES 9 a W 
: ~ " ” 8 
oe “3 Q ond wy ~j 
oP ie z 2 <j ' 
V ~i 
U a 7 
o 
| No . | 
| a] Pte 
| ¥,| 
| S| 
1" Wy! 
° | 
| ft 
—— — * + +. + ‘ + + 
: 
Foc - o ‘ - 2 
N prem 0 ~ nn ’ - 
c Ny x 
© % 
@ 
<x 


ee 





Profile of the Associated Pipe Line 
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e devil the line to remove both the wax and such foreign mat- one man was used to follow its progress. Also, it was found 
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ter as had become lodged in the line during its reconstruc- unnecessary to follow the first go-devil after the second sec- 
; tion. The plan adopted was to cut the line in sections and put tion was cleaned, for should it become lodged in the line, it 
\- the go-devil through the line with water. would be located by the second go-devil. 








a As more than 50 miles of this line lay in rugged mountain- During the cleaning of a section of line in the Salinas val- 
‘ ous country and contained many angle welds that were too ley which was straight and practically level, the men follow- 
: great to permit ~ ate a ak rd nde ptr gd to re- ing the go-devil’s progress lost track of it because of the noise 
place the greater Rage nea ees " . cae wae of automobiles on a near-by highway and the noise of a heavy 
cleaning operations, and to be prepared to replace other such wind, which drowned out the go-devil’s hum. It was then 
angles that might obstruct the passage of the go-devil. necessary to start another go-devil through this section of 
"4 A section about a mile long, which contained many angle pipe and to use all the men to follow it, stationing them as 
4 welds, was selected for test purposes, and it was found close together as practical. Progress of the go-devil was thus 
a that but little difficulty would be experienced from angle carefully followed, and when it stopped the line was opened 
4 welds of less than 30 degrees. 
‘ At least three go-devils were 
mi used in each section of line, the 
; first go-devil having all the cut- 
‘ : ter blades removed, the second 
‘ with half of the blades removed, 
, and the third completely intact 
with all cutter blades. 
3 The go-devils were placed in 
the line about one-half hour 
: apart and moved with a veloc- 
4 ity of from 2'4 to 2'4 miles 
al per hour. At first two men fol- 
a lowed the progress of each go- 
devil on foot for about a mile, 
a when they were replaced by two 
“ other men and taken ahead by 
rl | automobile, where they in turn 


relieved the second pair. After 

he “ieee 
the men had become familiar 
with the sound of the go-devil 
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Wax cores removed at Station No. 2 


ana the other go-devils were found lodged tightly against a 
pick handle. The first go-devil, with the cutter blades re- 
moved, had passed over the pick handle. 

An amusing incident occurred just before the go-devils 
were lost. The men following the go-devils were 


through the line and so timed that it would reach 
the vicinity in which the go-devils were lost dy. 
ing the early morning hours, at which time the 
wind usually subsided and the highway traffic was 
at a minimum. When this go-devil stopped the line 
was opened and all go-devils were found, the firs 
one having wedged tightly against the pipe along 
with an oxygen cap. 

When the go-devils had passed through a sec. 
tion of the line they were carefully examined to 
determine whether or not all obstacles had been re. 
moved. If the go-devils were in good condition jt 
was evident that no obstructions remained in the 
line. A bent arm or leather support bracket, on 
the other hand, indicated that the go-devil had 
passed over some obstacle. In some operations the 
ends of the scraper blades were broken off by weld. 
ing beads or stalactites in the pipe. 

The amount of paraffine wax removed from the 
line per mile varied with each section. It was found 
that the greatest deposit of wax was in the higher 
altitudes where the pressure was also higher than 
in other sections of the line. Frow one of these sections, 5,9 
miles long, more than 100 feet of solid wax core was removed, 
and from another section, 9.0 miles long, about the same 
amount was taken out. 





having such difficulty hearing them, due to the “7 
wind and the noise of passing automobiles, that 
it was necessary for them to run ahead of the go- 
devil and lie down with their ears to the ground. 
This performance aroused the curiosity of motorists > 
and local farmers. As the men approached one 
farm house, the farmer came out and ordered the 
man lying on the ground listening for the go-devils, S 
to get up and get away from his property, remark- 
ing, “The pipe-liners are so drunk they can only 
run a hundred feet before they fall down.” ~ 

As part of this line lies in very rugged country, 
it had been necessary to snake considerable pipe into 
place when it was reconstructed. This naturally ~ 
permitted foreign matter to get into the line along , 
with other miscellaneous construction materials 
that remained in the line after it was put into opera- = 
tion. This foreign matter consisted of sand, rocks, 
sacks, pieces of lumber, pick handles, oxygen bot- 
tle caps, etc., and was removed from the line by : 
the go-devils. In one section of the line a piece of , 
2x 6 lumber 7 feet long was discharged ahead of 


d 


the first go-devil. This 2 x 6 had been split length- - 
wise and was approximately 2 x 5 on one end and 
2 x 3 on the other end, and had been so thoroughly 
saturated with oil that it was sufficiently pliable to ~ 
pass through the angle welds and bends. In another 
section of the line a 2 x 4 piece of lumber 3 feet a 


long was passed over by the first go-devil which did 
not dislodge it. But the second go-devil freed it 
so that it passed on through the line for a distance 
of over 8 miles. This 2 x 4 created sufficient noise 
to be easily followed until discharged from the line. 

In a straight level section of line, a cap from an 
oxygen bottle stopped the go-devils at a point where 
the line was buried more than 3 feet deep. This 
particular point was along side of a heavily traf- 
ficked highway, on the opposite side of which was 
a grove of eucalyptis trees through which a high = 
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wind was blowing. Another go-devil was started 
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Map showing the Associated Line from Belridge to Monterey, Calif. 
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_ Estimating Refinery 


Construction Costs 


By G. W. HEINECKE 


Consulting Engineer, Dallas, Texas 


N a previous article* the various items entering into the 

estimation of a plant were enumerated. 

In this and succeeding articles these items will be enlarged 
and an attempt made to furnish some costs of field work 
which may be used in estimating. Many of these field costs 
have been recently secured from various engineers, manufac- 
turers and contracting companies in the Mid-Continent field 
and represent conservative values. The writer wishes to ex- 
press his thanks to those engineers and contractors for their 
hearty and unselfish coéperation. 

In this article the plant site will be discussed. 

Consideration of the plant site includes clearing and grad- 
ing, surveying, building roadways, maintenance of plant site 
during building operations, final clean-up of plant site and re- 
moval of trash and excess dirt. 


Clearing and Grading 


Clearing may require the removal of trees and grubbing 
of tree stumps, if in a wooded section, removal or blasting 
of boulders, removal or demolition of old buildings or equip- 
ment, and blasting of old foundations if the plant site had 
been formerly used for other purposes. 

The cost of removal of trees varies widely. Some of the 
smaller varieties, such as mesquite, and small pine trees, may 
be pulled with the aid of a tractor and winch, while the 
larger varieties will have to be hewn and the stumps blasted. 
Also the stand of trees may be either thin or dense. From 
information secured it appears that the cost of clearing would 
range from about $15.00 per acre in the case of the thin 
stand of small trees, to $75.00 per acre in the case of the 
rather thick pine stands. Grubbing (removal of tree stumps) 
would be negligible in the case of mesquite to $100.00 per 
acre in the thickly wooded country around South Texas. 


Removal of Boulders and Ledges 


The cost of such work varies with the hardness and position 
of the rock. An attempt should be made to blast the rock 
into fragments sufficiently small that they can be loaded in 
sleds and dragged to the point of disposal. If the haul is long, 
wagons, carts or trucks should be used. 

As a guide to estimating, from 1 to 2 lbs. of dynamite 
will be required to blast 1 cu. yd. 
of rock. Any one, or a combina- 
tion, of three methods of blasting 
may be required, viz., blockhold- 
ing, or packing the explosive in 
holes drilled in the rock and 
tamping with earth, snakehold- 
ing, or drilling a hole directly un- 
der the boulder in the earth and 
inserting the explosive, and mud 
capping, or placing the explosive 
on the boulder with a cap of mud 
placed on top. For estimating, 
providing an air drill is available 
to drill the holes, an average cost 
of 40c per cu yd. may be used. 
If an air drill is not available this 
cost will be considerably higher. 
- When using dump carts to 
haul the fragments, with a haul 
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*Petroleum Engineer, July, 1932. 
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of not over 500 feet the cost should not exceed 60c per cu. yd. 
This would allow two men ten minutes for loading, and two 
men for spreading at 30c per hour, $5.00 per 10-hour day 
for the team and driver, with a 34-yd. load per haul. For a 
haul of 1000 feet the cost, based on the figures above, should 
be about 80c per yard. 

If two teams are used with four men as above, the cost 
will range approximately as follows: 


Distance Hauled Cost Yard 
500 ft.to1000ft. - - - - 40cents 
1200ft. - - - = = = = 45 cents 
1500ft. - - - - - - - 50 cents 
2000 ft. - - - - = = = 60 cents 


Grading 

Grading costs vary widely from such cases where a steam 
shovel may be used in large quantities of soft soils to those 
requiring the blasting of hard rock and the use of scrapers. 

If the site is small in area and the average haul about 200 ft. 
or less, team- or tractor-drawn plows and drag scrapers or 
fresnos may be used. (It is assumed that the earth removed 
from the high spots is to be dumped into the low places). If 
the soil is loam, soft clay or sand, no plowing will be necessary. 

As a guide to plowing, a two-horse plow with a driver 
and a man to hold the plow will loosen about 400 cu. yds. of 
average soil per 10-hr. day. 

If the soil is dense, hard clay, a four-horse plow with three 
men will loosen about 200 cu. yd. per day. The average yard- 
age per day in plowing is as follows: 

CUBIC YARDS Cost cu. yd. (7) 


Soil Labor Per hr. 8-hr. day 10-hr. day based on 10-hr. 


Loam 1 driver, 1 holder, day 

2 horses 50 400 500 .019 
Gravel and 1 driver, 1 holder, 
Loam 2 horses 35 280 350 .027 
Fairly Tough 1 driver, 1 holder, 
Clay 2 horses 25 200 250 038 


1 driver, 1 holder, 
Very Hard Soil 4-6 horses and 2 15-20 
men on plow beam 


120-160 150-200 O11 


(*) Costs based on two-horse team, plow and driver at $5.00 per 10-hour 
day and helper at 30c per hour—includes repairs and depreciation. 





Figure | 
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Costs will be reduced consid- 
erably if a tractor is used for 
plowing. It is recommended that 
for maximum efficiency a crawler 
type tractor of at least 35-hp. be 
used. A tractor of this size will 
have a maximum drawbar pull of 
41-hp. when running in low gear 
at 1.84 miles per hour. This is 
equivalent to 8350 pounds on the 
drawbar. Driving a winch this 
pull can be increased to 45,000 
pounds and may be used for pull- 
ing stumps, setting equipment 
and a multitude of other labor- 
saving purposes. If the construc- 
tion job is of medium size a trac- 
tor will repay its cost. 

For purposes of comparison be- 
tween horse-drawn and tractor-drawn plows, the following 
table, showing cost of plowing with a 35-hp. tractor, is of 
value: 

CUBIC YARDS 


Soil Per Hour Per 8-hr. Day Cost per cu. yd. 
Gravel and Loam - - - 235 1900 .019 
Fairly Tough Clay - - 170 1350 026 
Very Hard Soil - - - 100 800 .053 


A recent development in this line is a new type of plow 
known as a ripper, a picture of one being shown in Figure 1. 

Some of the features claimed for this implement are as 
follows: 

1. Uniform depth of cut. 

2. More thorough breaking up of the soil, resulting in 
greater economy, particularly in grading and scraping. It is 
especially adapted to hard clays, cemented gravels and in tear- 
ing up old macadam roads. In sticky, gummy or buckshot 
soils, this tool is equipped with wing blades, (not shown in the 
illustration). These wings raise the top layer of soil in such 
a manner as to completely shatter it, rather than turn it, as 
is done in plowing. The effect of this shattering is to aereate 
and mellow the soil, effectively preventing baking in large 
lumps as occurs when the soil is turned by a plow. 

3. Greater capacity and less power consumption in all 
kinds of soil. 

4. The ripper is controlled by the tractor operator. There- 
fore, only one man is required for the operation. 

Costs of ripping are approximately as follows: 


CUBIC YARDS 


Soil Per Hou Per 8-hr. Day Cost per cu. yd 
Gravel and Loam - - - 1200 9600 .004 
Fairly Tough Clay - - 750 6000 .006 
Very Hard Soil - - - 500 4000 .010 

Shoveling 


If the losened soil is to be hand shoveled into wagons or 
trucks, the following table will be of service: 


COST OF SHOVELING 


Cubic Yards per Cost per Cubic Yard 
Type Soil Man Hour 25c¢ 1 hour 30c 1 Hour 
Ordinary Medium Soil - - 1.25 $ .20 $ .24 
Sand or Loam - - - - 1.25 20 24 
Heavy Soil or Clay - - - 1.00 Pe 30 
Hard Pan - - - - - 85 30 35 


The cost of hauling dirt by means of cart or truck will 
vary with the length of haul, road conditions, etc. Prices may 
be secured from teamsters in the vicinity of operations. 

Scraping 

Drag scrapers are satisfactory for quantities less than 

50,000 cubic yards up to a 200-ft. average haul. A two-horse 
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Large wheel-type scraper clearing a site 


team and scraper can move, in a 10-hour day, the following 
average amount of loose material: 


Cubic Yards of Loose Cubic Yards Compacted Cost Cubic Yard(?) 
Length of Haul Earth per 10-hr. Day Earth per 10-hr. Day Compact Farth 
25 Feet - - - 70 60 083 
50 Feet - - - 60 50 10 
100 Feet - - - 50 45 Ay 
150 Feet - - - 40 35 14 
200 Feet - -- 35 30 Re 


_ €) Based on $5.00 per 10-hour day for team and scraper in average soil. 
No depreciation included. Should soil be hard add 4c per cubic yard. 


By compact earth is meant the original earth before loosen- 
ing. Loose earth usually occupies considerably more space than 
the original, on which the estimate is to be based. 


The average amount of loose earth moved by a 4-ft. scraper 
and a team of three mules is as follows: 


Average Haul Average Time per Cu. Yds. per Moving Cost 
in Feet Round Trip, Minutes Hour Average per Cu. Yd. (4) 
50 1.6 12.7 .076 
75 2.0 10.3 093 
100 2.2 9.0 .107 
125 2.4 8.0 .120 
150 re Toe -131 
75 3.0 6.6 145 
200 3.2 6.3 152 
259 3.8 bd -181 
300 4.3 4.6 .210 
350 4.6 4.3 aes 
400 $.2 3.8 250 


(*) Based on 10 scraper outfits working at following costs: Mules $1.00 
per day; 10 teamsters at $3.00 per day; extra laborers at $2.00 per day—10- 
hour working days. Includes depreciation and repairs. 


When much earth is to be moved, and where the haul 1s 
greater than 300 feet, it is more economical to use a wheeled 
scraper, drawn by a tractor. Following is some data on trac- 
tor scraper operation, based on an 8-hour day: 


Amount per Cost per Yd. Cost of Operation, 
Tractor Scraper Haul Avg Day 8 Hrs. Approx. Depreciation, Etc 
15 HP 4 fr. 200 ft. 250 cu. yd. $ .08 $20.00 
20 HP o St. 200 ft. 450 cu. yd. .06 25.00 
30 HP 6 ft. 200 ft. 550 cu. yd. .06 33.00 
40 HP 7 it. 450 ft. 650 cu. yd. O55 35.00 
50 HP Sit. 200 ft. 800 cu. yd. 05 40.00 
60 Hp 10 ft. 200 ft. 280 cu. yd. 05 50.00 


In the foregoing discussion, the original cost of the tractor, 
plow, scrapers, etc., have not been included. It will be neces- 
sary for the estimator to determine if the job is of sufficient 
size to warrant purchasing such equipment, keeping in mind 
that it will be required for maintenance and may be of use 
in other construction operations. 
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The Behavior of 


ccluded Gas in an 


Oil Sand Reservoir 


By IONEL |. GARDESCU, Ph.D., Petroleum Engineer and Geologist 


Professor of Petroleum Engineering, University of Pittsburgh 


Occurrence of Free Gas 
in a Virgin Oil Reservoir 


EFORE the oil reser- 

voir is tapped for pro- 
duction the gaseous hydro- 
carbons accompanying the 
oil may occur under two different sets of conditions, namely: 
free gas, Which occupies the structural high parts of the pro- 
ducing horizon, and dissolved gas, which is contained in solu- 
tion with the oil. In addition to the above it has been sug- 
gested* that free gas may also be present in a virgin reservoir 
in the form of small disseminated bubbles, generally referred 
to as occluded gas. The existence of this gas in an untapped 
reservoir may be questioned because of the physical instabil- 
ity of such gas bubbles over a long period of time. 

Let us consider two soap bubbles (Fig. 7) connected by a 
small tube provided with a stop cock a, which is closed. The 
two bubbles are blown separately through b and c. If the two 
outlets are closed and the connecting valve a opened the bub- 
bles, which are of different size, will not tend to balance each 
other, but on the contrary, the 
larger bubble will gradually in- 
crease until the smaller one is 
completely dissipated. The small 
bubble disappears because it has 
a higher inside pressure than the 
larger bubble. In both bubbles, 
the inside pressure is greater than 
the outside atmospheric pressure 








Part Il. The Development of Gas 


Masses in an Oil Sand Reservoir 


R = radius of curvature. 

The surface that sepa- 
rates a gas bubble from the 
surrounding oil is similar to 
the soap bubble film and 
consequently the same re- 
lation of pressure, curvature, and surface tension forces is 
encountered. Thus, by substituting in the above formula the 
value of R for a small gas bubble, it is readily observed that 
the excess pressure becomes greater as R decreases, assuming 
that T remains constant. Inside of a gas bubble or a mass of 
free gas, an increase in pressure implies a proportionate in- 
crease in concentration of gas molecules. If two masses are of 
different degrees of concentration, diffusion will take place 
from the mass of higher concentration towards the mass of 
lower concentration. 

In an oil sand reservoir, the gas masses are not directly con- 
nected as in the case of the two soap bubbles described above. 
However, the two conditions are comparable because the oil 
serves as a transmitting medium for the diffusion of gas. Thus, 
gas molecules go into solution in 
regions of high gas concentration, 
and come out of solution in re- 
gions of low concentration. Such 
a process of diffusion of gas 
through the oil is extremely slow, 
but in an untapped reservoir, 
considered over long intervals of 
time corresponding to geologic 














and this excess pressure is caused on ~~ L—»4¥— periods, diffusion becomes an im- 
by surface tension forces present b dil ” portant factor. 
in the film of soap solution sur- Cc In a virgin field, by assuming 


rounding the bubbles. 


In a liquid, molecules are es 
equally attracted from all sides, ‘<- 
but along a surface or an “‘inter- 
face” molecules are attracted on only three sides. Such mole- 
cules are held in place by forces acting in the plane of the 
surface, which, by its very nature, is always under tension. If 
a surface of unit width is cut in two halves and one half is 
replaced by a force sufficiently large to hold the other one in 
equilibrium, this force will represent the surface tension of 
that particular interface. 

Along a plane interface the surface tension forces have no 
effect on the pressure of the surrounding medium. However, 
along a curved interface the surface tension forces exert a 
pressure in the direction of the curvature, and as the radius 
of curvature decreases the excess pressure becomes greater. 
This can be stated mathematically in the following manner: 

2T 
aa 4 (1) 


P = excess pressure on concave side of interface or inside of 
gas bubble. 
T = surface tension force in the interface. 
ee 


*H. C. Miller, Function of Natural Gas in the Production of Oil, 1929, 
p. 26. Stanley Herold, Analytical Principles of the Production of Oil, Gas and 
Water from Wells, 1928, p. 514. 
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the existence of a large gas mass 

in association with the oil, it is 
7 dificult to conceive how oc- 

cluded gas bubbles, of higher gas 
concentration than that of the larger gas mass, may pos- 
sibly exist. 


Formation of Gas Masses 
The Necessary Condition of Supersaturation 


Assuming that a small gas bubble is formed within the oil 
mass, the dimensions of this bubble are, to begin with, very 
small. Such a gas bubble, because of surface tension forces, 
has an internal pressure higher than that of the surrounding 
oil. If the surface tension of the oil-gas interface at 500 lb. 
is taken as 17 dynes per centimeter, then the excess pressure 
of a bubble of 1 & 19 —* cm. radius may be determined by 
use of formula (1): 


_ 2T ame 
aoe R ~ 1X 10 5 





3,400,000 dynes per sq. cm., or 
46.4 lb. per sq. in. 

The pressure inside the gas bubble is equal to the pressure 
of the surrounding oil, taken as 500 lb., plus the excess pres- 
sure calculated to be 46.4 lb. The concentration of gas mole- 
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cules in the oil corresponds to its pressure of saturation of 
500 lb., whereas the concentration of gas molecules inside the 
gas bubble corresponds to the total pressure of 546.4 lb. Con- 
sequently, such a bubble cou!d not exist under the prevailing 
pressure conditions because diffusion of gas would immedi- 
ately take place from the bubble into the surrounding oil. 


By lowering the pressure of the reservoir, the concentra- 
tion of gas molecules in the oil remains constant until free 
gas is evolved. On the other hand, the concentration of gas 
molecules in the assumed small gas bubble of 1 * 107° cm. 
radius decreases as the pressure of the reservoir is lowered be- 
cause the total inside pressure of the bubble is equal to the 
sum of the outside pressure, or reservoir pressure, and the 
excess pressure. The latter does not vary materially if R re- 
mains constant. It is possible to reduce the concentration of 
the free gas molecules by lowering the pressure of the reservoir 
until a condition of equilibrium is established between the 
gas bubbles and the surrounding oil. In this condition, the gas 
bubble can exist, but its size will remain unchanged. By 
further lowering the pressure of the reservoir, the gas con- 
centration of the bubble will be further reduced and the 
bubble will begin to grow by means of diffusion of gas from 
the surrounding oil. 

A small gas bubble may exist only by virtue of the fact 
that the surrounding oil is in a condition of supersaturation, 
the degree of supersaturation depending upon the excess pres- 
sure of the bubble. In its early stages of formation, it is 
necessary for the bubble to be of 
very small magnitude and in or- 
der for such a bubble to develop, 
the relative degree of supersatu- 
ration of the oil must be accord- A 


ingly high. Since the concentra- 


——_—— 


does not change, the degree of 


reached. At that point, a small gas bubble began to form on 
the surface of a minute impurity 4, which was accidentally 
present in reservoir B (fig. 8). Once formed, this gas bubble 
grew until its buoyancy was sufficient to allow it to detach 
itself from the impurity and rise to the surface of the oil 
Soon after, a new bubble formed on the same impurity, Dur. 
ing this time, no other bubbles were formed in reservoir A 
or at any other point in reservoir B. Upon further reductions 
of the pressure, which increased the degree of supersaturation, 
it was possible to develop gas bubbles around other jm. 
purities. 

As has been pointed out, it is not possible to develop gas 
bubbles from an oil medium that is not supersaturated with 
gas. In the first case above, the impurity a reduced the syr- 
face tension of the oil sufficiently to permit the formation of 
the gas bubble. The other impurities also lowered the surface 
tension of the oil but not to as great an extent. The degree of 
supersaturation was not sufficiently large to permit the for. 
mation of free gas around these nuclei with a relatively 
higher surface tension. Later, as the degree of supersaturation 
was increased, these other nuclei also became centers of eyo- 
lution of free gas. 

If the reservoir contains substances that affect the surface 
tension of the oil in varying degrees, each one of these sub. 
stances may become a gas-forming nucleus, provided that 
the oil has reached the necessary degree of supersaturation for 
the evolution of free gas. On the other hand, it is possible to 

have no nuclei forming sub- 





stances, either because of their 
absence, or because of their in- 
ability to lower the surface ten- 


RB sion of the oil to a degree sufficient 
to permit the evolution of free 
gas. 











tion of gas molecules in the oil 





supersaturation is reached by 
means of the lowering of the 
pressure in the reservoir. The 
magnitude of the excess pressure 


2T 
p= x) predetermines the S 
R Fi e. & 
degree of supersaturation, and, 

therefore, the limit to which the 

pressure should be lowered before gas bubbles may form. 


The Function of Nuclei 


The surface tension T has been considered thus far. How- 
ever, under ordinary conditions it will not be found constant 
because the gas bubbles produced from solution generally 
evolve around a solid mass that serves as a nucleus. The pres- 
ence of nuclei might cause an increase of the concentration 
of gas molecules, but their important function is to cause a 
lowering of the surface tension of the oil-gas interface at the 
points where the new gas bubble is to be formed. Referring 
to formula (1), a decrease in surface tension T will cause a 
lowering of the excess pressure p and consequently a lowering 
of the degree of supersaturation required for the formation 


of the gas bubbles. 
Experiment VI. 


The apparatus used contained two glass reservoirs, A and 
B, connected by glass tubing as shown in Fig. 8. Both reser- 
voirs were filled with gas saturated oil. Precautions were taken 
to have no free gas present in the system, and by maintain- 
ing a pressure above that at which the oil was saturated with 
gas, the possibility of any gas coming out of solution was 
eliminated. The pressure of the system was gradually lowered 
to and below the pressure of saturation. There was no evolu- 
tion of gas bubbles until a definite minimum pressure was 
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=e Several experiments were per- 


formed in which the oil was 
known to be in a state of super- 
saturation, but no gas bubbles 
were produced, even after a lapse 
of several weeks. In one of these 
experiments, a small gas bubble 


A 
oO 


was introduced into the reservoir 

and immediately thereafter, the 
bubble began to grow by diffusion of gas from the surround- 
ing supersaturated oil. The amount of gas thus obtained rep- 
resented an appreciable volume. 


Practical Applications 


In most fields, the energy of the free gas is considered as 
the principal force responsible for the production of oil. 

The experiments discussed above show that the rate of 
evolution of gas is not solely dependent upon the saturation of 
the oil with gas and the pressure of the reservoir, but also upon 
the presence of substances that act as nuclei in the formation 
lar reservoirs might produce 
at different rates, pressures being the same, only because of 
the difference in nature of the nuclei-forming substances. 


of gas. It is conceivable that simi 


In the case of a well producing from a perfectly clean sand, 
formation of gas might be impeded at some distance from 
the well because of the lack of nuclei-forming substances and 
the relatively small drop in pressure with the correspondingly 
small degree of supersaturation. With the same degree of 
supersaturation, another horizon might prove productive in 
the presence of suitable nuclei. 

The distribution and character of foreign substances in 3 
pay cannot be controlled by artificial means, but by proper 
spacing of the wells, a sufficient degree of supersaturation may 
be developed, thus permitting gas to come out of solution at 
all points of the reservoir. In order that the wells be properly 
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spaced, the occurrence and distribution of substances that 
serve as nuclei in the formation of free gas in a natural oil 
-eservoir must be known and properly understood. It is unfor- 
cynate that our knowledge on this subject is exceedingly in- 
complete. 

Nuclei-forming substances also affect the by-pass of gas. 
Their uneven distribution throughout the reservoir will cause 
an uneven evolution of gas, tending to develop large masses 
rather than small evenly disseminated bubbles. While the 
small gas bubbles are retained by the sand, the large gas 
masses have a tendency to move through the reservoir, by- 
passing the oil. 


Small Unattached Bubbles Not Possible 


In the experiment VI it was shown that the small gas 
bubble formed around the nucleus a remained attached to 
the riuclei-forming substance until it acquired sufficient 
buoyancy to Cause its rise to the surface. The force of buoy- 
ancy supplied the energy necessary to compensate for the in- 
crease in interface involved in detaching the bubble from 
the nuclei-forming substances. This force and, therefore, the 
size of the bubble, is a function of the surface tension of the 
liquid. The fact can be easily proven by forcing gas through 
very fine filters submerged in a fluid. Here, the size of the 
small gas bubbles emanating from the filter does not depend 
on the size of the pore openings, but on the surface tension 
of the fluid. In other words, the gas bubbles will not detach 
themselves from the surface of the filter until their size and 
buoyancy effect are large enough to overcome the attraction 
caused by surface tension forces. 

In a sand reservoir, the nuclei-forming substances, when 
present, usually occur along the surface of the sand grains, 
and the gas bubbles are consequently attached to them. Since 
the average size of pore space is small, it is very seldom that 
a bubble can acquire sufficient buoyancy to detach itself while 
its size is smaller than the pore space. If its size opproximates 
that of the pore space, its movement through the reservoir 
is further impeded by the resistance that the bubble offers to 
distortion, as was discussed in the first article of the series. 


In the laboratory it is possible to develop small gas bubbles 
by suddenly releasing the pressure of a saturated solution. In 
this case, the degree of supersaturation is such that a wide 
variety of substances serve as gas-forming nuclei. Water, for 
instance, released suddenly from a tap, is cloudy because of a 
very large number of small air bubbles that are deve!oped. 
However, in an oil pool, it is not possible to release suddenly 
the pressure of the entire reservoir, and thus the formation of 
gas masses is a selective process that eliminates the possibility 
of minute undetached gas bubbles being formed. Therefore, 
the accumulation of gas along the top of a sand cannot be 
attributed to the free upward movement of small gas bubbles, 
but to the selective growth of the gas masses. 
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Selective Growth of Gas Masses 


The function of nuclei in the formation of free gas has 
been treated above. As will be recalled, bubbles form only at 
selective points, which are predetermined by the nature of 
the nuclei-forming substances and the degree of supersatura- 
tion of the oil. The latter is affected by two distinct phe- 
nomena: first, the continued reduction in pressure of the 
reservoir, which tends to increase the degree of supersatura- 
tion, and second, the diffusion of gas from the oil into the 
already formed gas masses, which tends to decrease the degree 
of supersaturation. At the beginning of production, the drop 
in pressure causes an increase of supersaturation that cannot 
be compensated by the small amount of diffusion taking place 
into the relatively few and small masses of free gas. Con- 
sequently, there is a great tendency for new gas masses to 
develop around other nuclei. This tendency decreases in time, 
because the rate of pressure drop in the reservoir decreases, 
whereas the rate of diffusion of gas increases due to the fol- 
lowing three factors: 

a. The number of gas masses increases. 

b. The area of each gas mass increases. 

c. The concentration inside the gas mass decreases and, be- 
cause the rate of diffusion is proportional to the concentra- 
tion gradient, the diffusion of gas from the oil increases. 

In time, the increasing rate of diffusion will equalize the 
effect of the drop in pressure, and from then on, the tendency 
will be for gas to diffuse into the already existing gas masses 
rather than to form new bubbles. 

If the pressure in the reservoir is lowered very slowly, time 
is given to the gas to diffuse into already existing gas masses 
over greater distances, and the effect of reduced supersatura- 
tion is extended over a wider area. In this case, the tendency 
of gas to accumulate in large masses will be accentuated. 

The growth of a gas mass is also affected by its relative 
position in the sand. A gas mass at the top of the sand will 
grow faster, and become larger than a similar mass at the 
bottom of the sand. In the case of the lower mass, the oil 
that surrounds the free gas will be of higher specific gravity 
than the oil immediately above, because part of its gas has 
diffused into the gas mass. An equilibrium of gas concentra- 
tion between the two bodies of oil will eventually be estab- 
lished through diffusion of gas, but such a phenomenon pro- 
ceeds at a very slow rate. On the other hand, the oil surround- 
ing the upper gas mass, which is also deficient in gas, will be 
readily displaced by the oil below, which is of lower specific 
gravity, and thus, convection currents arise that play an ex- 
ceedingly important part in the accumulation of free gas 
along the top of the sand. This phenomenon, probably more 
than any other single phenomenon, accounts for the tendency 
of gas to by-pass. This tendency can be overcome only 
through a very wide distribution of small, evenly dissemi- 
nated gas bubbles in which case the action of convection cur- 
rents is localized around each individual gas mass. 
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connection with the work would have pitched 
and rolled too much to allow the careful driving 
of a pile even if it could be spotted properly, 

To accomplish this, four towers of structural 
steel were built and hauled out on the barge to 
the location. Each of these was supported on cor. 
ner legs 60 feet long and made of 10-inch 30-lb, 
“H” columns. These legs were 20 feet apart and 
made individual platforms which, when set up 
at the edge of where the island was to be, pro- 
vided a platform nearly 45 feet square. On this 
temporary structure was set the pile driver, hoist- 
ing engine, gins and other necessary equipment. 
The barge had, of course, been moored before the 
four temporary platforms were erected and no 
difficulty arose in placing them, since they had 
been electric welded into complete units before 
being taken to the location. 

The general design of the substructure immedi- 





Rew other off-shore locations that have been drilled 
in the Pacific Ocean, the Indian Petroleum Corporation 
is now putting down a well at an isolated point 2700 feet 
from shore that is in no way connected with the land. To 
conduct the operations an island of steel first had to be 
erected; and in constructing this island due consideration had 
to be taken of derrick loads, equipment lay-out and the neces- 
sary facilities for drilling operations. These factors presented 
a problem that required accurate construction methods to 
provide against the hazards arising from a derrick floor built 
on piles 62 feet above the ocean floor and above which ex- 
tended a derrick for more than another 100 feet. 

The well is located in the Rincon field and on a state tide- 
land permit which extends for about 4000 feet into the ocean. 
Four other wells have been drilled on similar permits in this 
field but all have been connected to the mainland by piers. The 
most seaward of these is about 1700 feet from the island loca- 
tion and its pier, owned by the General Petroleum Corpora- 
tion, is the base of operations for the Indian well. The depths 
of both the mainland and the ocean wells are approximately 
3000 feet but the production from the latter has averaged 
consistently higher than that from the land wells. It is esti- 
mated by the operating company that the structural high is 
even farther out than at any of the existing wells and the 
isolated location now being drilled is about on the top. Should 
such be the case the Indian well can be expected to equal, if 
not better, the production from any of the present wells in 
the field. It was felt, however, that the construction of an 
island instead of the much more expensive extension of the 
pier would be more economical for the drilling of the first 
well on this permit and in accordance with this view the 
design and construction of the island was turned over to the 
Robinson-Roberts Company, construction engineers, of Los 
Angeles. 

The design of the substructure on which the derrick and 
the equipment have to rest required primarily the accurate 
spacing of the piling and the provision that the location of 
each pile would be maintained during its driving. In no other 
way could a well foundation be assured that would properly 
withstand the heavy wave action or meet the various stresses 
that would be applied. The first thing to consider, however, 
was a method for driving the piles since the barge used in 
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ately below the derrick and furnishing the foun- 
dation for it, called for four piles below each leg 
and a central structural member of eight piles around the 
caisson, thus providing a five-point pier. All the piles were 
10-inch ““H” columns and were driven into the shale which 
underlies the sand to penetrate about eight feet below the 
ocean floor before refusal. The arrangement is clearly seen in 
the accompanying drawings, while the portion of the struc- 
ture above the water is shown in the photographs that were 
taken on the day the well was spudded in. 

The four “H”-beam piles supporting each leg were cross- 
connected by structural members to form a compound 
column as was also the central ring of ‘““H”-beam piles around 
the caisson. These five compound columns were inter-con- 
nected by other structural members to act as ties and thus 
unify the five-point pier which was designed to take the 
entire weight imposed by the derrick and drilling operations. 

Suspended from and carried by the central ring of piles was 
a tank which acts as a sump for drilling mud and oil and 
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Diagram of "H''-Beam Piles used in building the island 
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by a gasoline engine. 
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Power Factor and Its Economic Significance 


in Electric Power Systems 


FFICIENT operation cf machinery is a factor which is 
E always given serious consideration by executives and 
superintendents of manufacturing plants. This is especially 
true at this time, because of the smaller margins of profits, 
and reduced volumes of production. It is, therefore, perti- 
nent that any subject bearing upon possible increased ef- 
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ficiency and reduced operating costs be discussed. The sub- 
ject of this article presents a problem which, in the past, 
has been given little consideration, but which, in many in- 
stances, has a direct bearing on the efficiency of the electric 
power system. This apparent indifference is often due to lack 
of knowledge regarding the subject. 


Much has been written on the subject of ‘Power Factor.” 
These articles usually use such expressions as “Cosine of an 
Angle,” ‘““Wattless Current,” etc., thus introducing an air of 
mystery. As a result, the layman and many engineers do not 
have a clear understanding of this term and the conditions 
involved. The object of this article is to state in clear, non- 
technical terms the exact meaning of ‘Power Factor’; to 
point out the causes and effects of low power factor, with 
remedies for them; and to explain the economic losses which 
are involved. 


In the operation of alternating current electric machinery, 
two factors are involved, which, without going into the 
technical details and explanations, we shall term ‘Power Cur- 
rent” and ‘““Magnetizing Current.” The power current is that 
which, when delivered to an electric motor or other device, 
will produce actual mechanical work. The magnetizing cur- 
rent is required in certain portions of the machine to make 
a magnet of that part, and is essential to its operation. In 
measuring the current consumption of an alternating current 
motor, these two values are inseparable, and when this value 
is multiplied by the “Voltage” and other factors, it is given 
the term “Apparent Power.” The watt-hour meter used to 
measure the power consumed by this motor records only the 
power current; hence, its reading is called the “Actual 
Power.” The ratio of the “Actual Power” to the ‘Apparent 
Power” is called the ‘Power Factor.” In other words, power 
factor is a multiplier which applied to the apparent power 
will give the actual power; also, when applied to the total 
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current used by the motor, this multiplier will give the power 
current, from which the magnetizing current may be de. 
termined. Magnetizing current is necesssary for the operation 
of all alternating current motors (except synchronous type), 
transformers, and long transmission lines. While it may be 
termed a “necessary evil,” by careful design of equipment 
and correct applications, magnetizing current may be kept 
to a minimum. With the definite understanding that “Power 
Factor” is a multiplier; that this multiplier may be applied 
to the total current in an alternating current circuit to de. 
termine the “Power Current” and the “Magnetizing Cur. 
rent”; and that this ““Magnetizing Current,” while essential 
to the operation of the machine, should be kept to a minimum 
value—we will proceed with a discussion of the causes of 
excess magnetizing current. 


In the operation of an electric motor, the amount of mag. 
netizing current required is practically a constant quantity, 
while the power current is almost directly proportional to 
the horsepower output of the machine. It is apparent, there. 
fore, that in a partially loaded motor the ratio of the mag- 
netizing current to the power current is very much greater 
than if the motor were fully loaded. The proper selection of 
motors is, therefore, most essential in order to maintain a 
low ratio between these two current values, and thus to keep 
the power factor high. In other words, the actual horsepower 
of the load should be determined as closely as possible, and a 
motor selected which under normal conditions would be 
fully loaded. Of course, there are conditions where motors 
are subject to widely fluctuating loads, where it is necessary to 
provide equipment which will compensate for the low power 
factor conditions created; this will be discussed in another 
section. The curve shown in Figure 1 will give a definite idea 
of the reduction in power factor due to partial load ona 
standard-type induction motor. 


The same conditions obtain in partially loaded transformers; 
and, in addition, this excessive current causes other compli- 
cations, which aggravate the operating conditions, even more 
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than in motors. For economic operation it is, therefore, essen- 
tial that all equipment be operated as closely to its rated 
capacity as possible. This will have a tendency to minimize 
the amount of magnetizing current in the alternating cut- 
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Figure 3. A 2000 KVA Synchronous Condenser 


rent circuit, but cannot entirely eliminate it, for a certain 
amount is essential to the operation of the equipment. 

From the above explanation, we understand that this mag- 
netizing current is essential to the operation of alternating 
current equipment; but for economic reasons it should be 
reduced to a minimum value. In this section, we shall point 
out the detrimental effects on equipment and the losses in- 
cident to the excess amounts of magnetizing current. While 
this magnetizing current is not registered in a watt-hour 
meter, the losses which are produced by the transmitting of 
this excess current over the transmission and distribution 
lines and through generators, transformers, and motors, and 
which is actual power, is registered in the meter and must be 
paid for by the consumer at the usual power rate. In addi- 
tion to this, the circulation of this excess magnetizing cur- 
rent through the lines and equipment causes heating, which 
means a reduction in capacities, necessitating either larger 
equipment or the ability to do less productive work. 


This reduction in capacity is very apparent in the alter- 
nating current generator, for as the ratio between apparent 
power and actual power becomes greater, the ability of the 
machine to produce power current becomes proportionately 
less). When this ratio becomes excessively large other factors 
are involved, such as the inability of the generator to main- 
tain its rated voltage. This reduction in capacity is clearly 
shown in Figure 2, where the upper curve represents the ap- 
parent power and the lower curve the true power, under 
various power factor conditions. Reduction in capacity of 
generators represents an economic loss for two reasons: less 
power output, which means greater investment in proportion 
to the useful work which the machine is capable of doing; 
and greater losses within the machine, which requires more 
fuel in the prime mover to produce the same amount of useful 
work. The effect of reduced power factor on the efficiency of 
a standard type and size of alternating current generator is 
clearly shown in the following table: 


TABLE 1 
100% 90% 80% 70% 60% 50% 
92.2% 91.7% 91.1% 90.4% 88.6% 88.4% 


Power Factor 
Efficiency 


It is very apparent, therefore, that for the economical opera- 
tion of an alternating current generator, the magnetizing 
current in the circuit which it serves should be kept to a 
minimum. It has been pointed out that for a given power 
current, the magnetizing current is a direct ratio of the 
power factor. In other words, in a circuit the power factor of 
which is 50 per cent, the magnetizing current is equal to 
the power current, and the wires are required to carry just 
twice the amount of current that would be necessary if the 
power factor were 100 per cent. It is a well known fact that 
the losses in transmitting current over a given line are in 
Proportion to the square of the current values. Applying the 
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above example, wherein the current values are doubled with 
a power factor of 50 per cent, the losses in transmission would 
in this case be four times those in which the power factor 
was 100 per cent. It is readily seen, therefore, that, with the 
increase in magnetizing current in transmission lines, the 
line losses increase very rapidly; not in direct ratio, but in pro- 
portion to the square of the excess current. 

The losses outlined above, in the transmission and distri- 
bution lines, apply to transformers. In addition, another fac- 
tor is involved, which is very important in the successful and 
satisfactory operation of electric motors. The percentage 
which the voltage of a transformer increases from full load 
to the condition when the load is removed is called the “Regu- 
lation“ of the transformer. This property is very materially 
affected by the excess current of the low power factor, which 
results in reduced power delivery to the motors. Motors oper- 
ating under this condition of poor transformer regulation do 
not have sufficient starting capacities, operate at less than 
their normal speed, and heat excessively, and thus have less 
mechanical output. It is readily seen, therefore, that trans- 
formers operating under a condition of excessively low power 
factor produce in turn a very unsatisfactory economic con- 
dition for the other equipment connected to the electric 
lines. 

In a previous paragraph it was stated that, while mag- 
netizing current cannot be entirely eliminated from the 
alternating current system, it can be very materially reduced. 
It is the problem, therefore, of the manufacturer of alter- 
nating current motors so to design them as to require a mini- 
mum of magnetizing current; and of the user to select motor 
equipment which will best meet his needs, and which he may 
keep as fully loaded as possible. While it is impossible to 
eliminate magnetizing current from the system, it is pos- 
sible to provide sources of supply for this current which are 
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adjacent to, or near the 
motors requiring it and 
thus to keep a portion of 
this excess current from 
circulating over a large 
distribution and trans- 
mission system, through 
transformers, and to the 
generator. This may be 
accomplished by several 
types of equipment, 
namely: synchronous 
motors, synchronous con- 
densers, and static con- 
densers, called “Capaci- 


” 


tors. 





The Sy nchronous mo- 





tor is similar in construc- 
tion and design to the 
alternating current gen- 
erator. In its operation it 
receives electric current 
and produces mechanical power. This type of motor is pro- 
vided with a small direct current generator, which furnishes 
power to magnetize the “field”; hence it does not need to 
secure this portion of its power from the alternating current 
power supply. The power factor of this machine under nor- 
mal operating conditions is, therefore, 100 per cent, since all 
of the alternating current supplied is used in producing me- 
chanical power. If a synchronous motor is connected in an 
alternating current circuit supplying power to induction 
motors, it can be made to produce some of the magnetizing 
current required for the induction motors, by supplying an 
excess current from the direct current generator to the fields 
of the synchronous machine. It is possible, therefore, to locate 
one or more of these synchronous motors in a plant having a 
number of induction motors and by supplying most of the 
magnetizing current required, thus to prevent this excess 
current from circulating through the transformers, and over 
the transmission lines to the generator for the system, which 
may be many miles away. This synchronous motor is also 
caused to do work with a per cent of its total capacity, by 
connecting it to a machine to be driven. This method of cor- 
recting low power factor is found to be very economical 
where machines, such as air compressors requiring motors 
of large capacity operating almost continuously are used. 
The synchronous condenser is a synchronous motor which 
is not required to do mechanical work, but is merely con- 


Figure 5 
Construction and container for one 
type of Capacitor 





Figure 6. Typical example of Capacitor connected to individual motor terminals 
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nected to the electric 
system and said to 
“float on the line.” An 
excess of direct cur- 
rent is delivered to the 
“field” as in the syn- 
chronous motor opera- 
tion, thus producing 
the necessary mag- 
netizing current for 
the numerous small 
motors of the system. 
This method of power 
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factor correction is 
satisfactory and suc- 
cessful, although not 
as efficient as other 
methods, on account 
of a considerable 
amount of loss in the 
operation of the ma- 
chine. 

The simplest and 
most successful 
method of power fac- 
tor correction is the 
capacitor. This equip- 
ment consists of alter- 
nate layers of conduc- 
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Figure 7 


tors and insulators, as in any standard condenser, usually im- 
mersed in oil, and installed in a tank or metal container. One 
of the newer types of capacitors consists of units, cylindri- 
cal in shape, containing two conductors of aluminum sheets 
separated by tissue paper insulators. The rolls are mounted 
in racks, connected in proper groups for voltage and capacity, 
and installed in a tank filled with a high-grade insulating oil. 
Figure 3 shows the construction and design of a capacitor 
of this type. 

Capacitors may be connected in groups to a system or indi- 
vidually to the motor requiring the magnetizing current. In 
either care, no attention is required after installation. The 
ideal method of installation is by direct connection to the 
motor terminals, for the distribution lines are then required 
to carry practically no magnetizing current, and the maxi- 
mum economic benefits are obtained. If this method is not 
feasible, larger capacitor units may be installed to take care 
of the magnetizing current for a group of motors, or if neces- 
sary, a unit of sufficient capacity used to take care 
of an entire plant. 

From the above discussion, we find that, for 
economic operation of an alternating current sys- 
tem, the following conditions should be met as 
closely as possible: 

First: Select motors of as high power factor 4 
possible, other conditions being equal. 

Second: Select motors which will be fully loaded 
a majority of the operating time, thus reducing 
to a minimum the amount of magnetizing current 
required for the system. 

Third: If the power factor is then low and can- 
not otherwise be corrected, install the equipment 
which best meets the operating conditions, in 4s 
close proximity as possible to the motors requiring 
the magnetizing current, and which will produce 
most of this magnetizing current. 

If the facts and conditions pointed out in this 
article were merely theoretical, and were of no 
practical importance, they would have no value in 
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the commercial world. 
The fact is that each 
of the losses mentioned 
is represented in the 
monthly power bills 
and other actual cost 
items. It has been the 
general impression that 
the subject of power 
factor was merely a 
theoretical one, which 
: , could not be verified 
in fact, and for this 
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speaking, very little 
serious thought has 
been given to the sub- 
ject. Educational cam- 
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paigns, however, con- 
ducted by certain 
manufacturers, and 
greater competition in 
all lines of commercial 
enterprises requiring 
lower operating costs, 
are rapidly changing 


this condition. 
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Figure 8 


In order to verify the operating conditions and conclusions 
outlined in the previous paragraphs, the following actual 
tests, with conditions, corrections and financial savings, cov- 
ering a property of one of the large oil companies in the 
Mid-Continent field, is given in detail. 

This company installed an electric generating station at 
one of its gasoline plants. The equipment consists of a 
312 KVA, 2300-volt 3-phase, 60-cycle alternating current 
generator, direct connected to a gas engine, with necessary 
switchboard and control equipment. A bank of transformers 
was also installed inside the station to raise the voltage from 
2300 to 6600, in order to transmit the power to a vacuum 
plant, located approximately three miles distant, and an oil 
producing property located an additional six miles away. 
The load at the vacuum plant consists of one 50 and two 
75-hp., 2300-volt induction motors, served by a bank of 
6600 to 2300-volt transformers, all of which are approximately 
fully loaded. The power factor at this sta- 
tion is evidently satisfactory, as the motors 
are approximately fully loaded. At the 
production lease are located seven oil well 
pumping motors, rated 15 and 30-hp., slip 
ring, variable speed, and a bank of trans- 
formers to reduce the voltage from 6600 
to 440. These double horsepower rated 
motors have a very low inherent power 
factor, and as they are only partially load- 
ed, the average power factor at the lease 
was 65 per cent. 

When this system was put in opera- 
tion, it was found that because of the low 
power factor, it was necessary to use the 
full capacity of the direct current gen- 
erator (“exciter”) in order to maintain 
the rated voltage of the alternating cur- 
rent generator; and also that the gener- 
ators both became excessively hot, even 
requiring a large fan to keep them cool, 
and thus prevent burning out the wind- 
ings and causing a shut-down. At the 
lease it was found necessary to connect 
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the transformers on the highest taps, thus delivering to the oil 
well pumping motors the highest possible voltage. Figure 4 
shows the relative locations of the generating plant, vacuum 
station and production lease, with lines and transformers. 


In order to relieve these conditions, the installation of 
72 KVA capacity, 440-volt capacitors at each oil well pump- 
ing motor was considered. However, before authorization for 
the expenditure could be secured, it was necessary to make a 
preliminary report as to the results which might be expected, 
and also the dollars and cents saving which would accrue 
from the reduction in line, transformer and generator losses. 
In order to determine these results, one capacitor was in- 
stalled at a pumping motor and tests made with and without 
the capacitor connected in the circuit. Tests were also made 
at the generating station to determine power factor condi- 
tions. From these tests, calculations were made, as contained 
in the following report. 


This test was made on one of the oil well pumping motors 
rated: 15/35 hp., 600/1200 revolutions, 3-phase, 60 cycles, 
slip ring type, variable speed, with drum type controller. 


WitrHout Capacitor CONNECTED TO Motor TERMINALS 


Three-phase kilowatts from chart,* average - - - - - - 10 
Amperes from indicating instrument, average - - - = = 22.5 
Volts from indicating instrument, average - - - - - - 448.0 
Product of amperes by volts by Y 3 (KVA) - = es « = 17.40 
Power factor, calculated (kilowatts + KVA) - - - - - 57.5% 
Single phase kilowatts from chart,* average - - - - - = 1.60 
Single phase kilowatts from chart,* average - - - - - - 8.75 
Power factor from ratio curve** - - - - - - - = = 62% 


_ *See Figure 7 for chart made by curve drawing wattmeter, during test. 
The irregular curves are due to the fluctuating load, because of the up 
and down motion of the pump rod. 


With 7'4 KVA Capaciror CONNECTED TO THI 
Motor TERMINALS 


Three-phase kilowatts from chart,* average - - - - - - 10.00 
Amperes from indicating instrument, average - - - - - - 15.75 
Volts from indicating instrument, average - - - - - 454.00 
Product of amperes by volts by Y 3 (termed KVA) - - - - 12.39 
Power factor, calculated, (kilowatts + KVA) - - - - - - 81% 
Single phase kilowatts from chart* - - - - - - - =| - 6.50 
Single phase kilowatts from chart* - - - - - - - = - 3.55 

’ 


. e ° * 27 CO 
Power factor from ratio curve - = = = = = = 2 = = 87% 


*See Figure 8 for chart made by curve drawing wattmeter during test. 
The irregular curves are due to the fluctuating load, because of the up 
and down motion of the pump rod. 


ih 
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Figure 9. Example of group correction of power factor. Capacitor connected in 
transformer bank for correction of entire plant 
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From the above tests it is seen that the power factor of 
each motor is improved from 62 to 87 per cent, which means 
that the system is improved proportionately. Based upon the 


above tests the following calculations were made: 


High-Tension Transmission Lines (as shown in Figure 4) 


Line loss at 62% Power Factor, (with no capacitors in use) - 8.14 KW 
Line loss at 87% Power Factor, (with 7 capacitors in use) - 3.37KW 
Saving in line loss due to higher power factor - - 4.77KW 


Distribution Lines on Lease (as shown in Figure 4) 


Line loss at 62% Power Factor, (with no capacitors in use) - 13.62 KW 
Line loss at 87% Power Factor, (with 7 capacitors in use) - 6.00 KW 

Saving in line loss due to higher Power Factor - - - 7.62 KW 
Total saving in distribution and transmission lines - - 12.39 KW 


Assuming 85 per cent load factor, (the ratio of the actual 
or 7438 
pumping hours per year, the total power saved would be 
7438 X 12.39, which equals 92,157 kw-hr. Based upon an 
actual generating cost at this plant of $.0083 per kw-hr., the 
and distribution 


operating hours to the total hours in a year), 


annual saving in transmission line losses 


would be $764.90. 


GENERATING EQUIPMENT 


The efficiency of this alternating current generator at 80 
per cent power factor is 90 per cent. During this test it was 
determined that the power factor of the electric system at 
the generating station was 70 per cent. At this power factor 
the efficiency of the generator is decreased to 87 per cent. 
After the seven capacitors are installed at the producing lease, 
the power factor is expected to be improved to 86 per cent. 
(After the 
generating station verified this fact). The generator efficiency 
at 86 per cent power factor is raised to 91.5 per cent. A sav- 
ing of 4 per cent is therefore effected in the generator losses 


capacitor installation was made, a test at the 


by increasing the power factor of the system at the generat- 
ing station from 70 to 86 per cent. Based upon the capacity of 
this generator, which is 250 kw, and which is approximately 
fully loaded, the saving effected per year, (at a load factor of 
85 per cent), amounts to 42,048 kw-hr., which at $.0083 per 
kw-hr will save annually $349.00. 


TRANSFORMERS AT PRODUCTION LEASE 


Based upon the characteristics of these transformers, the 
following estimates of losses wthin the equipments at the 
different power factors have been made: 


Estimated loss at 62% Power Factor, (no capacitors in use) - 1.478 kw 
Estimated loss at 87% Power Factor (7 capacitors in use) - .727 kw 
Saving due to increased Power Factor - - - - -  .751kw 


Based upon 85 per cent load factor, (as previously ex- 
plained), or 7438 pumping hours per year, the saving effected 
would amount to .751 & 7438, or 5,586 kw-hr, which at 
$.0083 per kw-hr, would amount to $46.36. 

The term “regulation” as applied to transformers has been 
explained in a previous paragraph. In this specific instance 
the regulation of these transformers has been improved from 
3.60 per cent at 62 per cent power factor, to 2.7 per cent at 
87 per cent power factor. This means that more power is de- 
livered to the motors by the transformers after the power 
factor has been 
starting capacity, higher operating speed and less heating of 
the motors. 


improved, than before; resulting in more 
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SUMMARY OF SAVINGS EFFECTED 


The following is a summary of the annual savings effected 
by the installation of 71 kva individual capacitors at each 
of the seven oil well pumping motors: 


Transmission Lines - - - - - - $ 764,99 
Generating Equipment - - - - - 349.00 
Transformers - - = = = = = 46.36 
———__ 

Total Annual Savings - - - - $1,160.26 


The total cost of the seven capacitors, delivered and in. 
stalled at the motors, was approximately $1,800.00. The aboye 
savings, therefore, would pay out the original investment jn 
approximately 18 months. 


After the installation of the capacitors was completed, the 
following improvements in operating conditions were noted: 
It was not necessary to furnish as much direct current 

to the alternating current generator, to maintain the rated 


voltage of the machine. 


2. All tendency toward excessive heating of both the al- 
ternating current and direct current generator disappeared, 
even though the machines were carrying their full rated load, 

It was necessary to move the taps on the transformers 
at the producing lease to the lowest possible value to prevent 
excess voltage being delivered to the motors. This proves 
that the “regulation” of the transformers had been improved 
as anticipated. 

4. The instruments indicated that the excessive magnetiz- 
ing current had been removed from the system. 


The results, both in improved operating conditions and in 
actual savings effected by this installation of capacitors, were 
far greater than expected, for many factors are involved in 
low power factor conditions which cannot be anticipated. 


The above test and report covers the conditions incident to 
isolated plant operation, wherein the producer is also the 
user of the electric power. The same conditions in general 
would obtain with a user purchasing power from a public 
utility company. The losses in transmission and distribution 
lines and transformers would register in the power company’s 
watthour meter, and would be paid for at the power rate. 
A large number of utility companies, appreciating the value 
of high power factor to their equipments and systems, have 
adopted power factor rates in their schedules. This bonus and 
penalty feature in the power rate would correspond to the 
generator savings contained in the above report, and serve 
as an inducement for the purchaser of power to maintain as 
high power factor as possible. 


This is an age of high efficiency, large production and rela- 
tively low operating costs. For any industry to survive it is 
necessary that every item of cost be carefully checked, and 
all “leaks” avoided. For this reason such a problem as this 
subject is creating more real interest than ever before among 
executives, superintendents and engineers. The object of this 
article is to point out the fact that “power factor” is nota 
mere theoretical term, but one just as real and costly as “kilo- 
watts” and that both are contained in the monthly electric 
power costs. Also that low power factor in any system is a0 
avoidable condition, and one that may be easily and inex- 
pensively corrected, resulting in reduced power costs and 
much improved operating conditions. 
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TEW York State Natural Gas Corporation’s new 20- 
inch line heads northeast from Pennsylvania to- 
ward Syracuse, N. Y., 110 miles away. Use of Dresser 
Conplings, throughout, puts this construction on a 
par with the country’s major gas lines. Simple, rapid 
joining. Ample, necessary flexibility. Absolute, perma- 
nent tightness. 


S. R. DRESSER MANUFACTURING CO. 
Bradford, Pa. 


In Canada: Dresser Mfg. Co., Ltd., 32 Front St., W., 
Toronto, Ontario 
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Stanolind Oil and Gas Company's 
Irion County wildcat well, Williams No. |, 
near Mertzon, Texas 


High Speed Diesel-Powered Rotary on 
lrion County Wildcat 


By K. C. SCLATER 


HEN a wildcat well is started, very often there is lit- 

tle or no information available about the exact char- 
acter of the formations to be penetrated, how they will drill 
and what obstacles they will place in the path of the drilling 
contractor before the desired depth is reached. So to drill 
deep wells economically, especially wildcats in isolated regions, 
demands equipment that is dependable and sturdy; equip- 
ment upon which the utmost reliance can be placed as to 
its satisfactory operation throughout the extreme ranges of 
duty usually encountered in deep drilling. Aside from drilling 
difficulties, two important items that enter into drilling costs 
on deep wildcat wells, are fuel and water. The availability of 
these at the well location will influence the choice of power 


St: LICH ge OR, 


The power take-off from the engine 
and the power drive to the mud 
pumps. Note in the upper part of the 
picture the emergency line for fire 
hose connected into and extending 
between the air cylinders on the dis- 
charge of the mud pumps 
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to be used. Thus it is that drilling machinery of the most 
modern design, driven by power units of a highly efficient 
type, is often to be found on wildcat wells in the most remote 
localities. In Irion County, Texas, for example, a modern 
heavy-duty rotary, powered with high-speed Diesel engines, 
is to be found on the Stanolind Oil and Gas Company’s Wil- 
liams No. 1, a wildcat well about 70 miles east of the Big 
Lake field. 

This well has a checkered history. It was drilled with cable 
tools to 6795 feet. At this depth caving trouble in the hole 
became so serious that progress on the well was almost com- 
pletely halted. At this stage a rotary was installed on the well. 
Several fishing jobs and countless difficulties ot one kind or 
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Built Solid and Stron 
for Maximum Rigidity 





TRANSIT TWIN TANDEM - 1200 H. P.- FOUR CYCLE - DOUBLE ACTING 
DIRECT CONNECTED- OPPOSED TYPE-GAS ENGINE COMPRESSOR 


HE TRANSIT 1200 horse 
power gas engine gas com- 
pressor has been carefully de- 
signed and built for maximum 
strength and rigidity. It is not 
a mass of iron or steel hurriedly 


designed and thrown together. 


Only 
those constructions which have 


There are no novelties. 


been proved by many years of 
experience in the building of gas 
engines have been retained. 


The main frame is the back- 
bone of an engine. In this en- 
gine it is cast in one piece. The 
frame is of the barrel type con- 
Struction with a heavy box 


section for the crank pit. This 


PHOENIX, ARIZ. 
Pratt-Gilbert Co 


SALT LAKE CITY, UTAH 
F. C. Richmond Machinery Co. 


New Yo-k Chicago 


combination of barrel and box 
construction insures great 
The 


heavy box section in which the 


strength and rigidity. 


main bearings are located is 
carried well above the center line 
of the cylinders for additional 
strength and rigidity. The weak- 
ening effect of the gap in the 
frame is entirely eliminated by a 
tie bolt. 

















MAIN FRAME 


PUMPE&MACHINE CO. 
OIL CITY, PA. 
Pittsburgh 


Cleveland Los Angeles 


To take care of the load trans- 
mitted by the power cylinders 
with the least possible moment 
on the shaft, the bearings are 
kept short and located as near 
the center line of the cylinders 
as is possible. The main bear- 
ings are of the quarter box type 
and are 16-!) inches in di- 
ameter. 


The main shaft is 16-'4 inches 
in diameter throughout its entire 
length. 


As set forth above, and in 
every detail, great strength and 
rigidity is the rule—there are 


no exceptions. 


l ” I lO} l/ L RAI Sl I LOS ANGELES 
Republic Supply Company 
of California 
ST. LOUIS, MO. 
Reeves & Skinner Machinery Co. 
Houston Tulsa 
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another arising from caving trouble in the well retarded 
drilling progress to a serious extent even after the rotary was 
put into use. 

Eventually, however, a 734-inch hole was carried to a 
depth of 7425 feet. Evidence of the difficulties encountered 
in getting the hole in good condition with the rotary is the 
fact that it took 1408 hours to drill this 630 feet of 7344-inch 
hole. This was the actual number of hours the drilling rig 
was in operation and includes the time taken in running 
in and pulling out, but does not include shut-down time 
waiting for materials, mixing mud and such like. 

In drilling the 630 feet of 734-inch hole, 4'/2-inch Spang 
Chalfant drill pipe, strung up with six lines on a 3-speed 
drawworks, was used. The mud pumps, which had 61/2-inch 
by 18-inch liners, were run normally at 36 strokes per 
minute. At this speed the working pressure was from 850 to 
1000 Ib. per sq. inch, but occasionally was increased to a 
maximum of 2600 lb. per sq. inch. 

It was while at this depth (7425 feet) that a fire at the 
well destroyed the rotary rig almost completely. The rig 
was subsequently replaced with a new 4-speed Lucey draw- 
works, the one now on the well. Replacement of the other 
equipment was made with only a few minor changes and im- 
provements, so that the general rig arrangement at present 
on the well is virtually the same as that before the fire oc- 
curred. That this was done by the company and the drilling 
contractor is evidence of the satisfactory performance of the 
Diesel engine powered heavy-duty rotary. 

After rigging up, the hole was sidetracked from a depth 
of about 5900 feet and drilled in this manner to 6915 feet, 
at which depth drilling on the well was suspended. The well 
is still shut down at this writing. 

A good idea of the equipment and its general arrangement 
can be had from the accompanying photographs, which were 
taken at the well after the new rig replacing the one destroyed 
by fire was installed. 

As will be observed, the rotary is a Lucey new type 
A-14000-A oil-bath rotary, designed to provide a continuous 
bath of oil to all bearings and moving parts. No foreign 
matter from the well can enter the oil reservoir from below, 
an advantageous feature while drilling where blow-outs are 
likely to be encountered. The gear ratio is 4 to 1, and the table 
opening 26 inches. The rotary has a length overall of 1061/2 
inches, a height overall of 26 inches, and a net weight of 
11,545 pounds, 
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View of the Fulton Diesel engine that drives the mud 
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The drawworks is a Lucey type 888 4-speed jack-shaft 
drawworks with Timken roller bearing mounted drum-shaft 
and jack-shaft, and a water-cooled drum. The drum, line and 
jack-shafts are 8-inch diameter, and the total weight of the 
drawworks is 26,000 pounds. 

One of the most important components of this new rotary 
rig is the reversible clutch. It is the new improved Lucey 
type B-4583, designed with roller bearings for a load of 
480 hp. and is operated by Twin Disc clutches both in for. 
ward and in reverse without a backband. Its use on this well 
has been highly successful. It is one of the few heavy-duty 
reverse clutches manufactured today that are eminently sy't. 
able for deep rotary drilling. 

The driller’s control for the drawworks engine is similar 
to that used on a steam rig and consists of a hand-wheel and 
telescoping rod. Standing in his regular position with the 
hand-wheel in his left hand, the driller, by turning the wheel 
to the right, decreases the engine speed or vice versa, and, 
with the hand-wheel pushed away from him and toward the 
jack-post, the clutch will be engaged in forward rotation and 
the rotary table made to turn clockwise. By pulling the hand. 
wheel toward him eight inches or so, the clutch will be in 
neutral, and if he pulls the hand-wheel and telescoping rod 
toward him still farther, the clutch will be engaged in the 
reverse position. It was found that the drillers acquired the 
use of this control without the slightest difficulty. 

The power unit consists of two 265-hp. 600 r.p.m. Fulton 
type L, 8-cylinder Diesel engines mounted on steel skids with 
power take-offs for Diamond roller chain, and including such 
accessories as complete starting unit and radiator cooling The 
weight of each complete engine unit, excluding the radiator, 
is approximately 21,000 pounds. 

The power take-off is through a twin disc clutch from the 
flywheel of the engine to the shaft carrying the sprocket 
through a Falk flexible coupling. The sprocket is mounted 
between two roller bearings with the bearing supports bolted 
to the skids of the engine. 

The mud pumps are the regular Lucey 7 34-inch by 18-inch 
size but equipped with 6'4-inch liners. Their length overall 
is 14 ft. 6 inches, width overall 5 ft. 1 inch, and total weight 
25,000 pounds. Although the main gear and cranks run in 
oil the Timken bearings are sealed so as to be oil-tight and 
mud-tight, independent of the inside and outside of the 
housing, and are lubricated through Alemite connections on 
the four boxes. Lubrication to the crossheads is supplied by 
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IN EAST TEXAS AS ELSEWHERE 


ERFORMANCE COUNTS 


NATIONAL 
A.P.1. 


PWC le) >> 


B D4 7 N DB) B 8 o> seven million feet without a single failure or one word 


of criticism—That’s the record of NATIONAL Seamless 


4 A S | N G Casing in the East Texas field. 


Performance on the job, service rendered—that is what prac- 
tical field men demand. They want casing that can be screwed 
together smoothly, easily and securely, without loss of time in 
making up or in testing for leaky joints. They want casing 
that cannot possibly split open lengthwise a thousand feet 
underground because of hidden weakness in a weld. They want, 
in short, casing that will not bring them to grief at a critical 
stage of the job, resulting in lost production which can never 
be recovered. 





Experienced operators know that NaTionat Seamless Casing is 


ADVANTAGES sound, uniform, correctly made and worthy of their confidence. 
1. Seamless—no welds. They appreciate the word “Seamless” and all that it implies. 
2. Higher tensile strength. They know that it “stands up” in use, and where their choice 
3. Greater resistance to collapse. has ruled in East Texas, as in older fields, NATIONAL Seamless 
4. More accurately threaded. has been used. 
5. Unusual ductility. For safety—for economy—for durability—specify NATIONAI 
6. Exceptional uniformity. Seamless—A merica’s Preferred Casing. 
: aor dependability. NATIONAL TUBE COMPANY ~ Pittsburgh, Pa. 
. Greater recovery value. 


Subsidiary of United CS States Steel Corporation 


NATIONAL SEAMLESS 


PIERCED FROM SOLID BILLETS-NO WELDS 
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the crank and main gear by means of the splash system 
through ports to the center section. 

The gear box is an independent driving unit connecting 
the engine to the pumps by means of flexible couplings. Two 
speeds are provided by means of two trains of tool-steel spiral 
gears with hardened teeth. Made of forged steel, the shafts 
are mounted in Timken tapered roller bearings carried in a 
cast-steel housing. Alemite lubrication is provided for the 
bearings, and the gears run in oil. 


On the whole, the hook-up on this rig is simple and direct. 
Drive chains, of the high-speed roller type manufactured by 
the Diamond Chain Company, from the power take-off of 
the engine, one to the clutch and another to the gear, are all 
that are required. 


The reversible clutch is set five feet from the drive shaft 
of the drawworks and the engine five feet from the clutch, 
thus making a compact assembly. From the engine to the 
clutch the ratio is 2'/. to 1, and the ratio to the gear-box is 
direct. From the pinion on the gear-box to the power take-off 
on the engine the distance is seven feet. 

Every piece of equipment and machinery used on this well 
was put to a severe test as the drilling conditions were any- 
thing but normal, due to the fishing jobs, plugged bits and 
all manner of difficulties arising from the caving troubles that 
were encountered. 

On one fishing job in particular it was found necessary 
to increase the pump pressure to 2600 lb. per sq. inch in order 
to establish circulation. As a safeguard to the equipment 
under such extremes of pressure a B. S. & B. blow-out head 
with discs of 0.040-inch thickness to relieve the pressure at 
2000 lb. per sq. inch was installed on the discharge line of 
the mud pump. Two of these discs blew out and it was neces- 
sary to use others of 0.045-inch thickness to relieve the 
pressure when 2600 lb. per sq. inch was reached. If left in 
service too long these discs will blow out at several hundred 
pounds below their prescribed pressure. Pulsations of the pump 
at peak pressures causes fatigue of the discs. The blowing out 
of the discs was not a serious inconvenience, as they could 
be replaced in a few minutes. By installing a blow-out head 
of this type on the discharge line ahead of the tee to the 
standpipe in the derrick and inserting a gate valve in the line 
just upstream from the blow-out head, the discs could be 





replaced without shutting down the pump. This arrangemen, 
was found to be convenient and safe. 

Hose trouble was eliminated by using a high-pressure Js, 
rotary hose manufactured by the Boston Woven Hose nj 
Rubber Company to withstand a pressure of 5000 Ib, per 
sq. inch. 

During the 1408 hours required to drill the 630 feet of 
734,-inch hole, 423.75 barrels of local crude oil at 70 cents 
per barrel was used for engine fuel. For the complete tis 
this represents a fuel consumption of just slightly greate 
than seven barrels per 24 hours. It should be stated that the 
experience of the drilling crew was one factor that cop. 
tributed to this low fuel consumption. 

Observations were made on the pulling time. It was foun 
that the average pulling time per stand (thrible) of dij 
pipe was one minute and seven seconds. 

Seth Herndon of the Herndon Drilling Company, th: 
drilling contractor on this well, deserves credit for the par 
he has played in pioneering the Diesel-powered rotary in th 
Mid-Continent fields. This rig was first used by the Herndoy 
Drilling Company' on a well in Ness County, Kan. It is be. 
lieved to be the first Diesel engine mechanical driven rotary 
rig in the Mid-Continent or the Gulf Coast to drive a cop. 
ventional 3-speed drawworks merely by removing the 124 
rotary chain from the steam engine and placing it on th; 
sprocket of the Diesel motor driven reverse clutch. 

At no time has anything other than timbers been used 
for foundations under the engines, pumps or clutch. Nor ha 
it ever been necessary to use any foundation bolts of an 
sort in anything except the reverse clutch. This attests t 
the inherent balance of the engines and the equipment as; 
whole. 

The Herndon Drilling Company uses a 7'/2-ton White 
truck to handle its equipment in the field. With it one engin: 
can be picked up off the ground and loaded on the truck 
a complete unit in 10 minutes. 

D. S. Deem of the Fulton Iron Works Company, manv- 
facturers of the Fulton Diesel engine, has codperated with 
the Herndon Drilling Company in adapting the Diesel engin: 
to deep rotary drilling, and has played a prominent part in 
this development through being closely identified with it 
since its inception. 


"Diesel Rotary Rig Drilling’’ by D. S. Deem. The Petroleum Engines 
July, 1931, p. 78. 





The 450-hp. clutch between the Diesel engine and the drawworks. Note in the center of the pic- 
ture the telescoping rod for the driller's control to the engine and the clutch 
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HAPPENINGS IN THE PETROLEUM INDUSTRY 











A lease man needed an aerial for his radio. As 
a well was electrically shot he took a hitch on 
the wires and raced across the field on horseback, 
getting enough for six aerials. By B. H. Leonard. 











A well equipped with 5-inch casing 
dropped 1000 feet of rods. Three prong 
grabs were run and pulled in two. Later 
all rods were recovered but the grabs were 



















never found. 
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In hydrogenation plants machining of 
pipe ends is so accurate that when 
flange bolts are only hand-tightened 
the joints will withstand the system 
pressure of 3600 pounds. 
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The Turkish Government plans to utilize 
its excess fig crop to make alcohol and 
by mixing with gasoline to produce a 
motor fuel. 
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Pure Oil Company Installs 


Vapor Recovery Plant 


By F. R. STALEY 


VAPOR recovery unit and an electric power plant have 

been installed recently in the Pure Oil Company’s re- 
finery at Muskogee, Okla. Construction work on the power 
plant is nearing completion, and operations should begin be- 
fore the first of the year. The recovery plant, having a daily 
capacity of 6,000,000 cubic feet of gas, was designed and 
built by Alco Products, Inc. It was put into operation last 
month. 

The Pure Oil Company operates eight modern refineries, 
two of which are located in Oklahoma. The Muskogee plant 
is a complete plant, having a daily crude capacity of 8,000 
barrels, equipped with three Gyro vapor phase cracking units, 
two Cross cracking units, a modern lubricating oil plant, and 
a grease plant. Ethyl gasoline is one of the products manu- 
factured at this plant. Most of the motor fuel made at this 
refinery is delivered to the Great Lakes Pipe Line for trans- 
portation to various marketing points. 

The new vapor recovery plant processes the gases produced 
in the cracking units and the crude distillation operation re- 
covering a high-quality anti-knock gasoline. These gases are 
sweet, and require no chemical treatment. The new gasoline 
produced at the plant is stabilized to the desired vapor pres- 
sure and blended into motor fuel. 

The new plant is built very compact, and is automatically 
controlled. The essential equipment comprising it consists of 
a Bessmer single stage compressor, a bubble tray absorption 
tower, a high-pressure still, a low-pressure still, pumps, heat 





“Absorber in the Pure Oil Company Plant 
at Muskogee, Oklahoma 
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High and Low Pressure Stills 


exchangers, and condensers. The towers and heat exchangers 
were manufactured by Alco. 

The gas is compressed to 35 pounds per square inch, cooled, 
and admitted to the bottom of the absorber through an 
8-inch line. The absorption tower is five feet in diameter 
and 58 feet high. The stripped gas from the absorber is used 
for fuel in the boilers and cracking furnaces. The rich oil 
from the tower flows to a surge tank, where it is picked up 
by a pump and discharged through heat exchangers to the 
high-pressure still. It exchanges heat with the lean oil from 
the high-pressure still. The oil from the bottom of the high- 
pressure still flows under pressure to the middle of the low- 
pressure still tower through a 4-inch line. The low-pressure 
still is equipped with a steam heater and a stripping section 
in the tower. Each of the still towers is four feet in diameter 
and 48 feet high. The operating pressures are 75 and 15 
pounds per square inch, respectively. 

The hot lean oil from the bottom of the low-pressure still 
is picked up by a pump having a water-cooled liquid end and 
discharged through a heat exchanger against the rich oil, 
then through a water cooler back to the top of the absorber. 

The overhead from each of the stills passes through the 
vapor condensers, the sub-coolers, and into the separators. 
These tanks are vented to the gas inlet gas line to the ab- 
sorber. Each of the reflux pumps takes suction on these tanks 
to reflux part of the streams over the high and the low-pres- 
sure still towers. The gasoline from the two separator tanks 
flows to a raw gasoline receiver, from which it is transferred 
to the stabilizer. 

The absorption oil used in the plant is made at the re- 
finery. It is about 38 A.P.I. gravity. The gasoline is stabilized 
to the desired vapor pressure or recovery in one of two 
columns, each being 30 inches in diameter and 40 feet high. 

For plant control purposes distillation tests are run in the 
laboratory every two hours on the streams and the lean 
absorption oil. The tanks are tested twice daily, and fractional 
analyses are made each week. The average gasoline content 
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Where Particular Piping Connections 
Are Required... 


CREFLEX 
- WELDING 
FITTINGS 


Are Furnished 













Due to the long tangents on 
Creflex Welding Fittings, com- 


' pound bends in one or more 
A typical example of fabricated 


; f ingl 
piping incorporating Creflex en vee ses a 
Welding Fittings piece of pipe. This reduces the 
; ; number of line welds to a mini- 


Photograph shows a 10” 90° Creflex mum and results in a considerable 


Welding Fitting with one tangent saving of erection costs. 
swedged to 8”. Welded to it is a 6” 
89° 30’ Creflex Welding Fitting, one 
tangent of which has a 28° plain 
bend. 


For dimensions and prices of 
Creflex Welding Fittings, write 
for Booklet W-101. 


BRANCH OFFICES 


Indianapolis New York 


AND EQUIPMENT CO. ¥(f tice S&S 
i se ee ce ee. Oe Houghton, Mich. Boston 
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of the raw gas is five gallons per 1000 cubic feet. Gasoline 
recovered from the Gyro gas is very high in anti-knock 
uality, testing about 101 octane number. 

All of the heat transfer equipment installed in the plant 
‘; Alco built. The units are of the tube and shell type, em- 
bodying many exclusive construction features. The tubes 
are accessible at both ends for inspection and cleaning with- 
out disconnecting any of the piping, by merely removing 
the covers. Tube bundles are removable for cleaning the 
exterior surfaces. The tubes are free to expand and contract 
independently of the shell, due to the internal floating head 
design. Vertical final condensers are installed for the streams 
from the two stills. Due to the single pass counter-flow prin- 
ciple and also to the fact that condensed vapors follow the 
tubes to the bottom of the shell, they are very effective in 
cooling the condensate. They occupy a minimum ground space 
and the tube bundles can be readily withdrawn. 

The control instruments are mounted on a panel in a 
small brick building. Neilan pressure recording controllers 
are installed on the separators and the obsorber. A Metric 
rate volume control maintains the desired oil-gas ratio to 
the absorber. Foxboro pressure recording instruments are in- 
stalled on both steam and gas lines. The stills and separators 
are equipped with Fisher liquid level controls. Consequently 
the operation of the plant is practically automatic. 


Pumps 

Six Worthington Hivol pumps are installed in the plant to 
handle all of the oil and gasoline. These pumps are equipped 
with Hills-McCanna lubricators. The pumps are installed 
out in the open, the steam ends being insulated and covered 
with a sheet metal housing to protect them from weather. 
Liquid end of the lean oil pump is provided with a water 
cooling jacket. The lean oil pump is 16 in. by 10 in. by 
18 in., of simplex direct-acting type with capacity of 200 
g.p.m. and a discharge pressure of 130 lb. per sq. in. The rich 
oil pump and spare is 16 in. by 10 in. by 18 in. of simplex 
direct-acting type with capacity of 225 g.p.m. and a dis- 
charge pressure of 167 lb. per sq. in. The low-pressure reflux 
pump and spare is 8 in. by 5 in. by 12 in. of simplex direct- 
acting type with capacity of 45 g.p.m.and a discharge pressure 
of 135 lb. per sq. in. The high-pressure reflux pump is 8 in. 
by 5 in. by 12 in., of simplex direct-acting type with capacity 
of 35 g.p.m., and a discharge pressure of 125 lb. per sq. in. 





All of these pumps are especially designed to give high 
volumetric efficiencies for highly volatile liquids. In any 
pump to be used for handling volatile liquids, provision must 
be made for completely filling the pump chamber on the 
suction stroke with the least possible reduction of pressure on 
the liquid. Otherwise, the liquid will vaporize and the pump 
will be either greatly reduced in capacity, or become vapor 
bound. The most practical way of solving this problem is to 
maintain the suction supply level at a sufficient height above 
the discharge valves to provide a static head great enough to 
offset pressure losses, overcome frictional losses in the pump 
and supply lines, and balance the weight of the suction valve 
and the pressure of the suction valve spring. The direct line 
flow construction of these pumps, with light-weight suction 
valves below the cylinder and discharge valves above pro- 
vides for operation with extremely high efficiencies on butane, 
propane, casing-head gasoline and other liquids of a highly 
volatile nature. 


The Gyro Process 


The Gyro cracking process is used in all Pure Oil refineries. 
An agreement has recently been made between the Alco 
Products, Inc., and the Gyro Process Corporation, a sub- 
sidiary of the Pure Oil Company, whereby Alco has acquired 
exclusive licensing, sales, engineering and manufacturing 
rights for the Gyro Vaporphase Cracking Process for manu- 
facturing anti-knock gasoline. Gyro cracking process is the 
result of research begun during the World War, the purpose 
of which was to produce fuels for high-compression engines. 

In this process cracking takes place without the use of ex- 
tremely high pressures. The product, when blended with 
straight-run gasoline, produces motor fuels of exceptionally 
high anti-knock ratings. The Gyro gases contain hydrocarbon 
compounds which can be used in the manufacture of a 
variety of synthetic chemicals. There are a number of plants 
in the United States manufacturing commercial chemicals 
and solvents from cracked gases. 

The addition of these two units to the Muskogee plant 
makes it one of the most modern refineries in the state. The 
policy of the Pure Oil Company is to maintain all of its 
properties at the highest degree of efficiency, even during 
the present. 
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Rust Resisting Copper Steel Sheets 
For Tanks, Barrels, Drums, Roofing and Siding 


This copper steel alloy gives maximum resistance to corrosion, and is 
used by prominent tank, barrel and drum manufacturers. APoLLo- 
KerysTone Galvanized Sheets are also specially adapted for shops, 
sheds, boiler and belt houses, and oil country construction. 


AMERICAN products are high grade and carefully manufactured in 
every detail—both mechanically and metallurgically and are adapted 
to all known purposes. Supplied in Black Sheets, Galvanized Sheets, 
Galvannealed Sheets, Special Sheets, Formed Roofing and Siding 
Products, Tin and Terne Plates, etc. Sold by leading metal merchants. 








Also write for information on USS STAINLESS and Heat Resisting Steel Sheets and Light Plates— 
particularly suited to the refining field. Send for literature. 


merican Sheet and Tin Plate Company| 


General Offices: Frick Building, Pittsburgh, Pa. 
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DISTRICT SALES OFFICES: 








CuHIcaGo, ILL. - The 208 So. La Salle Street Building DETROIT, MICH. - - - Bubl Building PHILADELPHIA, Pa. - - Widener Building 
CINCINNATI, OHIO - Union Trust Building New ORLEANS, LA. - - 921 Canal Street PITTSBURGH, PA. ~ - - Frick Building 
DENVER COLO. - - First National Bank Building New York, N. Y - - - 71 Broadway St. Louts. Mo. . Mississippi Valley Trust Building 
Pactfic Coast Distribuiors— Columbia Steel Company, San Francisco, California. Export Distributors—United States Steel Products Company, New York, N. Y. 
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A section 

of the manifold 

at Okmulgee, Okla., Station 
of the Great Lakes 

Pipe Line Company 


Tapping Is Serious Problem of Gasoline 
Pipe Line Operation 


By J. H. DAMERON 


RDERLINESS of the premises of a pipe line station is 

usually an indication that the machinery is well cared 
for and that the operator is safety conscious. Consequently 
the Great Lakes Pipe Line Company, Kansas City, Mo., is 
constantly encouraging station engineers to improve the gen- 
eral appearance of station machinery and equipment. The sys- 
tem pays dividends in the form of low operating and main- 
tenance costs, and makes for a more alert and efficient oper- 
ating personnel. 

Okmulgee station at Okmulgee, Okla., is an example of 
what may be found at any of their main line stations. The 
machinery is comparatively new, having been in operation 
about two years, and its appearance practically as good as the 
day it was installed. 

At Okmulgee the operating crew is always on the alert for 
oil leaks or any minor irregularity about the station. Each 
engine is painted with battleship gray paint. Daily the engine 
is gone over by the oiler and once each week the finish of 
the paint is brightened by use of a hot cleaning solution. The 
solution consists of hot water containing about 
a pint of Shinol (a cleaning liquid) per gallon of 
water. These proportions serve, providing the 
paint is not badly stained with oil. In the latter 
event a greater amount of liquid cleaner is used. 
The cleaning solution removes the dust and grime 
from the paint surface and if used in correct pro- 
portions and not applied too briskly will not dam- 
age the paint. The 175-hp. vertical Diesel engines, 
powering reciprocating pumps in the station, were 
painted about a year ago and the finish is appar- 
ently good for some time. 

In order to protect the floor while repairs are 
being made to engines or pumps, a felt mat 
covered with heavy canvas is spread upon the 
floor. The felt in the mat is about 1 inch thick 
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V-belt drive from the pinion shaft to the generator, 
showing a new type cover for the coupling 


DEcEMBER, 1932 


and the mat is 5 feet wide and about 12 feet long. Rope is 
fastened to the edges and looped at short intervals to facili- 
tate handling the mat. When not in use the mat is rolled up 
and racked on a conveniently located rack attached to the 
fire wall on the engine room side. The mat is heavy enough 
to cushion the blow of falling tools that might otherwise 
chip the surface of the floor. 

To make it possible to keep the pumps clean, light snug- 
fitting steel covers were designed to fit over the exposed nuts 
on top of the pump barrel. 

All of the moving parts of machinery which are exposed 
are enclosed in heavy wire or light metal safety guards. The 
engine coupling is enclosed in a light steel case attached to 
the bearing pedestals. The pinion shaft is enclosed from the 
fire wall to the pump in a long circular guard attached to the 
fire wall and the pump frame. 

To replace the first gate valve boxes, which were made of 
heavy timber and are difficult to maintain, the company is 
using gate valve boxes made of 12-gauge corrugated gal- 





45 








vanized iron. The bottom of the iron boxes are attached to a 
base about three inches wide. Two sides of the box are cut at 
the bottom to fit over the diameter of pipe where valves are 
installed. The top has hinged covers opening outward, which 
may be locked to prevent tampering. The boxes are easily 
installed, stay in position once they are set, and their main- 
tenance is negligible. 


Thefts of gasoline from the line by line tappers is a prob- 
lem that has caused no little trouble to Mid-Continent gaso- 
line transporters. One company, handling only finished grades 
of gasoline through its system, has experienced a great deal 
of trouble. Another transporter, pumping unblended gaso- 
line through its line, has experienced less trouble, due, per- 
haps, to the fact that it is generally known that unblended 
refined products, including liquid butane, are “slugged” 
through the line. 

The line tappers invariably have left evidence of their 
work at the point where the line was tapped, making it easy 
for the line walker, patrolling that section of the system, to 
find the point of connection. 

The Great Lakes Company employs a dual method to assist 
in checking operations of line tappers. Line walkers patrol 
the main and lateral lines daily, searching for leaks and any 
disturbed condition of the right-of-way that might indicate 
efforts on the part of anyone to tap the line. The hourly 
gauges, used to check deliveries, will indicate a leak which is 
immediately checked. As a means of timing and more readily 
discovering leaks the company uses recording gauges located 
on the discharge lines of each station. Should the recording 
gauge register a sudden drop in pressure that perhaps would 
not be observed on the indicating gauges this fact is reported 
to headquarters immediately. 

Line tappers have learned on a few occasions the time 
when certain stations would be shut down. Taking advan- 
tage of this condition, when pressure in the line would ordi- 
narily be low, the line tapper starts drilling into the pipe line 
for a tap connection with less chance of his operations being 
detected at the time by anyone except the line walkers. 


To prevent this happening the Great Lakes Company in- 


stalled plug valves on both the discharge and receiving line, 
of each station manifold. Whenever it is desired to shut down 
any section of its system, pressure is built up in that section, 
With the pressure up to about 800 pounds the spur-geared 
plug cocks are closed and effect a tight shut-off. Within 
about two hours the pressure in the line will have dropped 
anywhere from 25 to 75 lbs. as the line pressure is equalized, 
The pressure should then remain constant. Just inside the 
manifold pit and on the discharge line is a recording pressure 
gauge. This gauge is observed hourly and usually at more fre. 
quent periods. Should that gauge record a sharp drop in pres. 
sure, a report is made immediately and steps taken to de. 
termine the cause. By having the line loaded at a high pressure 
when it is not in service the station crew is enabled to tell 
the exact time when a sudden leak develops and by the action 
of the gauge they may reasonably speculate whether the line 
is being tapped or whether it is a leak due to failure of ma- 
terial or equipment. At the same time it makes the line tap- 
per’s work more hazardous, because he is confronted with the 
task of working on a line under high pressure. 

Whenever it is suspected that line tappers are at work 
key men in the division are notified. If the occasion justifies 
men are sent out from each station to walk to a common meet- 
ing point on a section of the line. At other times the report 
of the line walker is awaited. After gaining knowledge of line 
tapping special agents then make plans to track down those 
responsible for tapping the line. 

As a means of checking the exact amount of gasoline used 
at each station, either for sampling or for fuel of the gasoline 
engine powered auxiliary equipment, the gasoline is passed 
through a recording meter. The meter line is located on the 
incoming line to the station manifold. The piping consists of 
'4-in. pipe and the meter is of a small standard type similar 
to water meters. A 14-inch connection is tied into the '/,- 
inch line and is used to draw samples for gravity tests at the 
stations. The 12-inch line extends to the gasoline fuel tanks 
at the station. With the use of this meter, which registers the 
volume passing through it in gallons, all of the gasoline drawn 
from the line by the station operating crew is accounted for. 
All other connections to the manifold are plugged. 





Pump-room showing covers used on top of pump barrels 
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Three 


Section 


DUPLEX SLIP TYPE 
Self-adjusting Slips 


Two Section type for high pressures — 
Three Section type for extreme pressures. 


Slip Segment 


Interlocking segments insure maximum grip- 
ping area with uniform pressure on hose 
circumference. Taper of slips automatically 
provides tighter grip as pressure increases. 


“Oilwell” Clamps have proved over a period 
of years that they will withstand higher 
pressures than any hose made. 


; Inquire at nearest Branch Store and com- 
A. P. I. Swivel Con- ° 
nection with heat pare new lower prices. 


treated Nozzle (for 


swivel or stand pipe = OIL WELL SUPPLY CO. 


Branch Stores in all Oil Fields 


SUBSIDIARY OF UNITED US STATES STEEL CORPORATION 
2107 


OILWELL 
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The Accident Situation in the 
Petroleum Industry 


By H. N. BLAKESLEE* 


HAT is the accident situation in the petroleum in- 
dustry? This question can best be answered by com- 
paring the situation now with the situation five years ago. In 
1927 the accident frequency rate in the petroleum industry 
was 18 per cent worse than the average for all industry. In 
1930 the accident frequency rate of the petroleum industry 
had improved to a point slightly better than the average for 
all industry. The average accident frequency rate for all in- 
dustry had improved 30 per cent in those four years and the 
rate had improved 42 per cent in the petroleum industry. 
Accidents have declined in the past five years, and what 
has brought about this decline? More companies are doing 
accident prevention work, and companies that were active in 
accident prevention 
work in 1927 are 


mittee meetings and employe meetings are being held to dis. 
cuss safe and correct operations. Every employe is given a 
chance to offer constructive suggestions. In fact, in many 
companies workers, from the highest executive to the rouse. 
about, now consider that they can prove their knowledge of 
the job and their ability to handle the job as it should be 
handled by doing the work without accidents. 

The Casper, Wyoming, Refinery, Standard Oil Company 
(Indiana), employing from 700 to 1,000 men, has worked 
since October, 1930, without a lost time injury and jis stil] 
going. The Kansas City sales division of the same company, 
with over 900 employes, worked for an entire year without 
a lost time injury, not a single fire loss, and only one small 
property damage 
case. 





now doing better 
work. Safety origi- 
nated as sort of a 
religion in the in- 
terest of the pre- 
vention of suffer- 
ing. It was carried 
on largely by prop- 
aganda, but today 
safety has changed 
to the science of ac- 
cident prevention, 
which is the science 
of correct opera- 
tion. 

Carelessness is no 
longer accepted as 
the cause of an ac- 
cident. Carelessness 
is considered as only 
an excuse or an 
alibi. It is agreed 
that every accident 
is the result of a 
mistake or wrong 
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year in general field 
operations without 
a disabling injury. 
The Shell Petroleum 
Corporation has 
just released infor- 
mation to the effect 
that the cost of ac- 
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per cent since 1927, 
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ence or insubordi- 
nation, and that these causes can be eliminated by providing 
the worker with complete information on the right and safe 
way of doing the job. The worker who is fully informed on 
the correct and safe way of doing the work is aware of the 
hazard that may exist by using other methods. The worker 
who is fully informed is so decidedly interested in his work 
that he will not be guilty of indifference or insubordination. 
Do men know more about their work in the oil industry 
now than they did a few years ago? The answer is, “Yes, 
they do.” Well managed companies are conducting training in 
their organizations which was unheard of a few years ago. 
Superintendents and foremen are called together once or twice 
a year to discuss the various problems of the company and ac- 
cident prevention always comes in for consideration. Com- 


¥rDepartment of Accident Prevention, American Petroleum Institute. 
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are not made by 
curtailing medical care but by actually preventing the ac 
cidents and, when one does occur, providing the best medical 
care possible. Accident prevention is a good business propo- 
sition for any company, but it is a better business proposition 
for the worker, as he is the one who suffers the pain anda 
preportionately great economic loss, as compensation never 
meets the current bills as well as the regular pay check. 
It can be readily seen that the industry realizes the benefit 
to be derived from accident prevention and is extending a 
effort in a business-like way to prevent accidents. Progress it 
accident prevention has been made in the past, but even 
greater progress should be made in succeeding years. This, 
however, depends upon the thought and consideration given 
accident prevention by each oil company and each oil worker 
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Additional charts and supplemental information 
will be furnished on request 
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Kettleman Hills 
Proves Out 
Equipment 


' HILE record depths are not being made 
in the Kettleman Hills field, California, 
many interesting deep-drilling data are constantly 
being procured. The formations, the great pres- 
sures that have to be anticipated if production is 
obtained and many other factors have here neces- 
sitated such careful drilling that much valuable 
information has been obtained to advance the 
science of deep well completion. Here, too, has 
been shown to what great extent equipment can 
be applied beyond the limits to which it has pre- 
viously been put; and every example of the suc- 
cessful use of equipment under such conditions 
is of interest to all operators. The Powell-Stockton well 
in the southwest corner of Section 32-22N-19E has 
established several records of this nature and has called 
attention to the use of long strings of surface casing, 
deep holes of big diameter and excessively heavy strings 
of drill pipe. 

This well, being located a considerable distance south 
and east of the nearest producer on the North Dome 
of Kettleman Hills, may or may not be classed as a 
wildcat or semi-wildcat. Whether or not it is ever com- 
pleted as a producer does not enter into this discussion. 
It was, however, drilled with great care, under compe- 
tent supervision and with good equipment. The well has 
been shut down for some time at 7574 feet after the 
completion of a fishing job. 
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Here is a string of 6-inch flush joint drill pipe used to drill to a depth 
of 7574 feet 


The drilling rig used was a Hydril hydraulic table and draw- 
works powered by a 150-h. p. variable speed electric motor. Circula- 
tion was handled by two Wilson-Snyder 6 x 16 pumps and an Oil- 
well 7x 14 pump. Pump pressure during the drilling sometimes 
reached as high as 1000 Ib. per. sq. inch. A vibrating screen was used 
on the mud returns and admixtures in varying amounts were used 
with the mud at various times. Other equipment included a Shaffer 
control gate for high pressures with a packer at the top. The der- 
rick was a 136-ft. Ideco. 

The first record established was with a string of 16-inch O. D. 
65-lb., surface pipe which was set at 1900 feet. This was the longest 
string of 16-inch casing yet to be run in a well and its joints were 
arc welded throughout its length. 

A 15-inch hole was then drilled to 7574 feet and established a 
depth record for that size hole. This was drilled to 6200 feet with 
fish-tail bits and from that point to 7574 feet with special bits 
designed on the job. The hole was cored with a 15-inch core 
barrel for the last 1000 feet and at intervals above the 6500-ft. 
depth. 

The drill pipe was 6-inch flush joint and was the longest string 
of that size ever used to drill a well. Its total weight was in excess 
of 100 tons and the entire string can be seen piled up outside the 
derrick in an accompanying illustration. No twist-offs occurred 
during the drilling of the well. 

The drill collar was also out of the ordinary. It was about 10 
inches in diameter and was solid except for the circulation passage. 
A 58-foot section weighing 220 lb. per foot and the entire length 
of 93 feet weighed over nine tons. It is felt that this gave a hanging- 
weight effect at the bit and was of assistance in keeping the hole 
straight. The straightness of the hole was also a feature of the well 
and it is claimed that tests taken from 5400 feet down showed no 
angle of inclination greater than one-quarter degree. 

During the drilling of the 15-inch hole the power went off for 
28 minutes and allowed the drill pipe to freeze at seven stands off 
bottom. This happened when the hole was down to its final depth 
of 7574 feet. The fishing job resulting was completed successfully 
and a string of 85-inch casing then run. 

The 8 -inch pipe was all flush joint and was cemented at 6650 
feet. The upper half was 43-lb. per foot and the lower 36-Ilb. per 
foot, The string went into the hole without any difficulty and could 
easily be turned when in position. 
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A 15-inch hole was carried to below 
7500 feet in this well in the 
Kettlemen Hills 








Petroleum Specialities: Insecticides 


By S. J. CAPLAN, Chemical Engineer 


SPECIALLY during the summer months there is a large 
demand for preparations made for the destruction of 
insect pests. Petroleum distillates and refined oils are the most 
satisfactory base materials used in manufacturing sprays and 
dips. They can be prepared in the grease plant or in the re- 
finery laboratory and sold as specialty products. A number 
of satisfactory formulae for various preparations that have 
proved effective are given in this article. 


In the following insecticide formulae care has been taken to 
avoid cause for complaints from the housewife. For example, 
an insecticide, no matter how efficient, would be considered 
useless by the housewife if it stained household furnishings. 
Then again, an insecticide that left an obnoxious odor could 
not be continuously marketed. These practical thoughts have 
always been kept in mind in developing the formulae. 


The house fly, bedbug, cockroach and moth are the four 
principal insects against which the household must wage con- 
tinuous battle. 


The house fly is probably the most dangerous of the group. 
It is a carrier of the germs of intestinal diseases such as dysen- 
tery, typhoid and cholera, also of germs such as diphtheria 
and tuberculosis. A single female fly may deposit as many as 
2000 eggs in a space of thirty-six hours. 


Fly Spray 


Fly sprays which enjoy the largest distribution are those 
made from pyrethrum flowers. The pyrethrum is cultivated 
principally in Dalmatia, Persia and Japan. The active prin- 
ciple of pyrethrum is contained in the flower. This active in- 
gredient, which is known as pyrethrine, is present only in 
very small amounts. It is this pyrethrine that has the property 
of killing flies. 

The standard method for making a fly spray consists in 
allowing a good grade of kerosene to percolate through a bed 
of coarsely ground pyrethrum flowers. The kerosene should 
flow evenly through the bed of the pyrethrum. One gallon of 
kerosene is used for each pound of flowers and the percola- 
tion should take about three days, in order to extract prac- 
tically all of the available pyrethrine. After the extraction is 
completed, a half-ounce of perfume is added per gallon of fly 
spray, in order to give the spray a pleasing odor. 

It is at present possible to purchase a concentrated extract 
of pyrethrum flowers. In order to make a fly spray from this 
concentrate, it is merely necessary to mix the concentrate 
with the amount of kerosene that is recommended by the 
manufacturer of the extract. 


Liquid Bedbug and Roach Insecticide 


The bedbug is a true “bloodsucker.” Its under lip is 
equipped with four tiny prongs which pierce the skin, after 
which the blood is sucked up through the beak. The effect of 
the bite of this insect varies with different individuals. It may 
cause little or no discomfort, or give rise to swellings and in- 
flammation of the skin. The bedbug has been associated with 
the transmission of bubonic plague, typhoid, etc. A single fe- 
male bedbug will deposit from 100 to 200 eggs at a time. 

The cockroach exists in numerous households to a degree 
unsuspected by the housewife. Scientists have found that 
roaches are carriers of cancer germs. They are destructive and 
soil everything with which they come in contact, and in ad- 
dition, leave an offensive odor which contaminates dishes, 
utensils, shelves and food, 
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One of the best ingredients for killing bedbugs and roache, 
is cresylic acid. The following formula, which is made by 
simply mixing the ingredients is a very efficient destroyer of 
bedbugs and roaches: 


Kerosene - - - - - = 59.5 gal. 
Oil of Citronelle- Coylen - - - - = 0.5 gal. 
Methyl Salicylate - - - - - = 0.5 gal. 
Oil of Mirbane - - - - - = 0.5 gal. 
Cresylic. Acid (water white) - - - 4.0 gal. 


The Cresylic acid is light in color and has a distillation 
range that compares favorably with U.S.P. Cresol. 

The kerosene used should have a minimum of odor and 
should be stainless. A practical test for “spotting” is made 
by placing a drop of kerosene on a white sheet of paper. This 
kerosene spot should evaporate completely in twenty-four 
hours. 


Moth Spray 


The following moth spray is stainless and has been used 
by some of the largest furriers for years: 


Kerosene (water white) - - - - 25.0 gal. 
Paradichlorbenzene - - - - - 25.0 lbs. 
Oil of Citronella (water white) - - 20.0 fl. oz. 
Methyl Salicylate (water white) - 35.0 fl. oz. 
U.S.P. Cresol (water white) - - 25.0 fl. oz. 


The kerosene should evaporate completely in twenty-four 
hours when a drop is placed on a white sheet of paper. 

In order to get the paradichlorbenzene into solution, it is 
best to heat the kerosene and paradichlorbenzene together. 
The paradichlorbenzene dissolves readily in the heated kero- 
sene and stays completely in solution when cool. 

In conclusion, it may be well to state that all the above 
formulae are 100 per cent efficient. There is no inert matter 
present in them. 


Cattle Spray 


A cattle spray, regardless of its efficiency, must not burn 
or blister the hides of cattle. In addition, when used on cows 
it must contain no ingredients that will taint milk. The fol- 
lowing cattle spray is especially effective against flies and also 
fulfills the above requirements: 

Parafin Oil - - - - - - - = = = 25 
Pyrethrum Extract - - - - - - - - 3 
(Representing 20 pounds pyrethrum flowers 

per gallon extract). 


Pine OH - «© «© se &e se we se eos ® 

Mineral Seal Oil - - = = = © += = = §2 
The paraffin oil gives the following tests: 

a s+ *e we ee oe se oc ee oo RM 

Fire - - - ose ce ce wo « s = SH 

Viscosity at 100° F ee ee ec ee 100 

Baume Gravity - - - - = = = = 28 


It is the ordinary 28° Pale Paraffin Oil and can be purchased 
from almost any refinery. 


The pyrethrum extract can be bought at a number of 
reliable firms that deal in pyrethrum. 


The pine oil is the ordinary steam distilled pine oil. 


The mineral seal oil has a Baume reading of approximately 
42 and can be purchased from practically any refinery. 
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Start now to cut down the toll of corrosion that eats heavily into 
refinery profits every year. It is an unwarranted drag that need no 
longer be endured. NATIONAL U S S 18-8 Stainless and Heat Resist- 
ing Pipe and Tubes effect great economies by their much longer 
useful life. They eliminate frequent shut-downs and minimize re- 
placements inevitably called for by less durable materials. 





Extraordinary resistance to corrosion, maximum strength at high 
temperatures, superior ductility, accurately controlled heat treatment, 
uniformity in structure and in all essential properties, are assured to 
the user of these widely adaptable seamless tubes of chromium-nickel 
alloy. In cracking stills, heat exchangers, ducts, containers, tanks, 
agitators, and other refinery equipment they will afford both durability 
and economy never before experienced. 


“NATIONAL” engineers and metallurgists will gladly aid in determin- 
ing the most effective application of this alloy for any particular 
service requirement. Ask for booklet, ‘NATIONAL U S § Stainless and 
Heat Resisting Pipe and Tubes”. 





(U S S Chromium-Nickel Alloy Steels are produced under the licenses of the Chemical Foundation, Inc., New York: and Fried. Krupp A. G. of Germany.) 


NATIONAL TUBE COMPANY 


Frick Building, Pittsburgh, Pa. 
"SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES 









AMERICAN BRIDGE COMPANY Oi Weir Suppry Company 


AMERICAN SHEET AND TIN PLATE COMPANY CoLumBiA STEEL COMPANY ILLiINoIs STERL COMPANY Tue Lorain Steet Company 

AMERICAN STEEL AND WIRE COMPANY - CYCLONE Fence COMPANY NATIONAL Tuse COMPANY Tennessee Coat, Iron & R. R. Company 
CaRNecie STEEL COMPANY FepeRAL SHIPBUILDING AND Dry Dock ComMPANY UNIVERSAL ATLAS CEMENT pawns ¥ 
Pacific Coast Distributors —Columbia Steel Company, Russ Building, San Francisco, Calif. Export Distributors — United States Steel Products Company, 30 Church $treet, New , N.Y. 
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Centrifugal Pump Packing 


By HAL T. WHEELER, President, Hal T. Wheeler Company 
{All Rights Reserved) 


ACKING is always associated in the mind with pressure, 

and is thought of as a commodity which when placed in 
a stuffing-box will in some way seal that pressure and prevent 
leakage. If nothing occurs to prevent the packing from per- 
forming this simple task, the problem of packing may be 
stated as a relation of pressure impressed, to the friction cre- 
ated, the desire being to seal the joint with a minimum of 
friction. 

To design packing and disregard everything but pressure 
and the friction resulting therefrom is comparatively easy, 
but when the operating conditions of mechanical movement, 
the velocity of the surfaces in contact, chemical action and 
the like are considered, the process becomes complicated. It 
is therefore advisable to sub- 
divide the packing problem 
into two divisions: First, the 
internal influences, which are 
the movements of the pack- 
ing due to the pressure rela- 
tions within its structure 
that cause it to react against 
the shaft, thereby to seal the 
joint, and second, the exter- 
nal influences such as vibra- 
tion of the shaft, bearing 
pressure and the like, which eet 
are acting against the pack- | 
ing. The two divisions may — 
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.003-inch radius. Water at a pressure of 5-Ib. is against the 
packing. 

(2) A 2-inch reciprocating rod attached to a 50-Ib. pis. 
ton making 30 strokes per minute and moving .003 inch of 
center each stroke. Water at 200-lb. pressure is against the 
packing. 

(3) A 2-inch non-rising gate valve stem (rotating mo. 
tion) being opened and closed by a 50-Ib. pull at the wheel 
rim, the stem running .003 inch off center. Water pressure 
of 702 pounds is against the packing. 

What are the comparative stresses against the packing? 
Which packing will last the longest time? Owing to the habit 
of thinking of packing in cennection with pressure, the usual 
answers to these questions 
are: First, the packing in the 
gate valve stem (Example3) 
is under the greatest stress on 
account of the 702-Ib. pres. 
sure. Second, the packing on 
the rotating shaft (Example 
1) will last the longest time, 
due to the low pressure of 5 
pounds. Both answers are in- 
correct. 

The packing on the rotat- 
ing shaft is under the greatest 
stress and will last but a few 
\ hours, while that on the gate 














be described as action and re- a 
action, which always occur 

in connection with each 

other, the reaction following the action. 

Everyone admits that a true running shaft is best for pack- 
ing performance; side movements of a shaft admittedly are 
additional loads for the packing to resist and do shorten its 
life and cause leakage. Included in mechanical movements is 
a species that is executed too rapidly for the senses to appre- 
ciate either their existence or their importance. These are 
termed vibrations, their source being outside of the packing 
structure and their effects being against and detrimental to 
the packing. 

In a former article, the desirable advantages of the simple 
movements of a rotating shaft were contrasted to the ad- 
verse and accompanying vibration. Vibration was cited and 
stressed as the chief obstacle preventing the formation of a 
seal around a rotating shaft. And as vibration is a mechanical 
movement but slight in degree, methods were displayed for 
locating and measuring its effects. This information is 
summed up by Chart I, curves plotted at different pressures 
against the packing. The revolutions per minute and the per- 
missible vibration throw, or the vibrometer reading, form 
the basis of these relations, which should be self-evident. 

Vibration has not yet been recognized as a primary cause 
for packing failures on rotating shafts, except when it is 
present to such a degree that it is noticeable. To appreciate 
more definitely what vibration is and what it does to pack- 
ing, the three following examples are given to illustrate the 
possibility of confusing the relations involved. The same 
packing is considered to be used for all examples. 

(1) A 2-inch shaft rotating 3600 revolutions per minute 
and carrying a 50-lb. impeller, the machine center of the shaft 
traveling around the center-line of rotation in a circle of 
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7200 valve stem will last indef- 
nitely and is under the least 
stress. The reasons follow: 

(1) A 50-lb. impeller rotating at 3600 r.p.m. at a radius 
of .003-inch exerts a centrifugal force of 702 pounds against 
the packing, or any object which the shaft may touch. That 
is, a 702-lb. blow or contact is delivered against the packing 
3600 times a minute; the 5-lb. water pressure in comparison 
is of no consequence. 

(2) The packing on the gate valve stem, while the stem 
is at rest, reacts against the 702-lb. water pressure sufficiently 
to seal the joint. When the stem is moved, only the 50-lb. 
pull exerted on the wheel as a side action is the possible force 
exerted on the packing. 

The centrifugal force of 702 Ilbs., exerted by the rotating 
shaft is a destructive agent, while the 702-lb. water pressure 
has hardly any effect on the packing structure in the gate 
valve. Both values are expressed in terms of pounds force, 
yet the results are infinitely different. To anyone not ac- 
quainted with the various manifestations of force and energy 
the foregoing examples are confusing. It should be apparent 
that a movement off center of .003-inch (equal to the thick- 
ness of ordinary wrapping paper) in rotating work is very 
destructive and that vibration has an important part in de- 
tetmining packing stresses. Therefore, when considering such 
effects it is helpful to apply the correct name of destruction 
for this action. Destruction accomplished means that work 
has been done (force applied in some quantity per unit of 
time). All forms of vibration and the phases of packing re- 
action to these mechanical movements must be reduced to 
the amount of work done so that the packing problem may 

e understood. 

Referring again to the three examples: on the rotating 

shaft a certain amount of work is done by vibration each 
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ime for 3600 r.p.m. But the gate valve stem packing may 
sand for months, the only work being done is that due to 
, slight leak which is necessary to cause it to react and seal 
the joint, and when the stem is moved, the maximum amount 
of work is due to a 50-lb. pull at a slow rate of speed. How- 
ever, it is not necessary for an operator to know how many 
foot-pounds of work are done by each vibration of a rotating 
shaft, this being cared for by Chart I. 

The outstanding characteristic of any packing is its elastic 
capability. It must be sufficiently flexible to follow the mo- 
tion of a shaft and at the same time press firmly enough to 
form a seal of greater resistance than the pressure impressed. 
Elasticity is that property of a body which causes it to resist 
any deforming action, then to cause it to recover its shape 
or size and to return most of the energy which caused the 
deformation. The term elasticity is usually associated with a 
material of uniform struc- 


the cylinder must be increased to obtain a higher elasticity. 
It may be noted that an elastic gas behaves oppositely to the 
first two examples, so far as returning to the original position. 
The relations common to the three examples indicate that 
each material has a different way of resisting deformation. 
Each has a different rate of recovering its original size or 
position at the line CL. To increase the capability of reaction 
to vibration, some change must be made in the condition, 
position or composition of the material. And as each material 
has a given strength, each will refuse to react to vibration at 
some rate of deformation. Herein lies the importance of the 
amount and the rate of vibration of a shaft, as the material 
effecting the seal against pressure must be capable of react- 
ing in tune with the shaft movement, or the shaft movement 

must be eliminated. 
Nearly all packings for rotating shafts have a backbone of 
an inelastic and lifeless 





ture, such as spring steel or 


rubber, their elastic prop- c 
erties being secured by re- \ 
fnements and processing. 4 
But a ring of packing or a os 
packing assembly is rarely } 
ever of uniform structure 

Sea ot 
and contains an infinite N 
number of voids, joints and na 2 





pores. 

To appreciate whether 
packing can be considered 
as being elastic, it is better 


to compare several mate- (a?® 
rials having characteristic \ 
properties, their reactions Ni } 
being of common occur- — 
rence. The value of these FIG 4 





examples to this subject 


material, such as metal 
foil, asbestos or cotton. The 
fabricated structure is usu- 
ally impregnated with an 
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~ Gas \’ oil ora grease. None of the 
| ; ingredients is elastic. An 
VA) examination of Figure 4, 
- the eccentric movement of 

Fig 3 a rotating shaft, indicates 


that if packing follows the 
eccentric movement it 
must have elastic proper- 
ties. Where does any com- 
bination of inelastic sub- 
stances secure a continuous 
elastic reaction such as is 
needed in Figure 4? Or does 
the packing really follow 
the shaft? 








will lie in correctly relating 
their peculiarities so that a parallel may be established for 
considering packing in a like manner. 

In each of the following examples a different material is 
subjected to the reciprocating action of a plunger that travels 
back and forth, one-half of its travel being on either side of 
the center line CL, the latter line shown being the original 
position of the material in question. 

In Figure I, a slender reed of spring steel is firmly anchored. 
The plunger moves slowly back and forth deforming the reed 
to the dotted line XL. If the motion is very slow the reed will 
return after each stroke to the line CL, but no farther. As 
the plunger speed increases the reed will follow the plunger, 
moving between the lines XL and YL. When the plunger 
reversal becomes excessive, the reed will resist being moved 
and probably be broken off, unless the length is adjusted to 
permit the reed to vibrate in tune with the plunger move- 
ment. If the speed is great enough that the latter adjustment 
is needed, a steel of higher elasticity must be substituted. 


Figure 2 is a slab of para gum rubber held against a back- 
ground. The rubber will be compressed by slow plunger move- 
ment to the dotted line Z and will return each stroke to the 
line CL. As the plunger speed increases the rubber will lose 
itselastic rebound and stays deformed along the line Z. During 
excessive vibration, the rubber remains compressed and be- 
comes rigid and hard, storing up the energy transferred from 
the plunger and not returning it. 

Figure 3 is a cylinder containing a gas under pressure, the 
piston compressing it and then allowing it to expand the same 
distance. In this case, the slower the movement the more per- 
fectly the gas will occupy the space behind the receding pis- 
ton. Gas is sufficiently elastic that the piston must vibrate at 
ahigh rate of reversal to move faster than the gas can ex- 
pand, yet this is conceivable. And at this point the pressure in 
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Packing on a slow-mov- 
ing reciprocating rod is elastic because sufficient time is per- 
mitted for off-center movements. On high-speed rotation if 
the movement exceeds a few thousandths of an inch, or the 
rate of vibration exceeds a limit that is controlled by the pack- 
ing material, the packing is not and cannot be elastic. 

The formation of new surfaces on sleeves is the answer: 
Packing seeks a surface free from vibration. This means that 
the area of contact must turn around the center of rotation. 
Soft sleeves will be cut and worn so that a new cylindrical 
surface is formed concentrically with the center of rotation 
—not the shaft center. If the sleeve is too hard, the packing 
will be torn to pieces in its endeavor to establish a true-run- 
ning surface. The amount of “‘throw” as shown by the Vibro- 
meter will equal the eccentricity of the newly-formed sur- 
face with respect to the machined surface of the shaft or 
the sleeve. 


“Molasses in January” is very elastic as compared to pack- 
ing being subjected to vibration. The reaction of packing to 
continual high-speed blows is identical to the rubber of ex- 
ample 2; it is permanently pushed away from the shaft, be- 
comes rigid and hard and wears the high point of the shaft 
until new and a true rotating surface is formed. Then sealing 
will take place, if the sleeve is not too rough from the period 
of cutting. 


To seal a shaft during periods of vibration, packing must 
alternately be compressed and then expanded to maintain a seal. 
Since its action is identical to rubber and loses its elastic capa- 
bility at high rates of vibration, it would appear that it must 
take on the characteristics of a perfect gas—unlimited com- 
pressibility and expansibility. An inelastic structure cannot 
have the characteristics of a gas, so it would appear that the 
problem can be easier handled by removing the shaft eccen- 
tricity. 
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NATIONAL 
PUMPING JACKS 


TYPE D-100 4 D-130 











All-steel, arc-welded construction, and designed 
for long-stroke pumping of deep wells. Entirely 
self-contained and self-supporting; with excess 
strength and extreme rigidity, these National 
Jacks provide economical installation, efficient 
operation and long, dependable service. 


Bulletin No. 1032-B free on request. 


NATIONAL SUPPLY 


COMPANIES 
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Gun Barrel Heater for Treating Emulsions 


RACTICALLY every engineer interested in treating oil- 

water emulsions, or, as they are commonly termed, B.S., 
has had at one time or another some form of heater. On the 
accompanying illustration is shown a heater of this type that 
is giving good service in the El Dorado district, Kansas. 

Its construction is simple. The boiler shell is made from a 
piece of 18-inch or other large casing of some convenient size. 
Two flue sheets are welded in the shell and the necessary num- 
ber of flues to handle the production are welded into the 
sheets. In order to leave space for the stack connection, the 
stack-end flue sheet is welded about one foot in from the end 
of the shell. After the back flue sheet and flues have been 
welded in place, the firebox, of the same size casing as the 
shell, is welded to the shell. In the first heaters made, a liner 
was set on lugs in the firebox to protect the outer shell. This 
liner was made from a length of casing of the next smaller 
size to that of the shell. The firebox is usually about four feet 
long. It should be long enough to keep the gas flame off the 
flue sheet. In some of the later 
heaters the firebox is water 
jacketed by swedging out the 
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firebox, unless it is water jacketed, isinsulated with clay orearth. 

It can be conveniently installed in a gun barrel tank with- 
out the necessity of anyone entering the tank, and with only 
a very short interruption in operations. 

The only metal that comes in contact with salt water is 
the coil in the gun barrel, and this can be replaced at very 
small cost. 

No water line to the boiler is necessary, as the same water 
is used over and over again, being evaporated and condensed 
in a closed system, a system that also keeps the boiler free 
from scale. 

The thermal efficiency is high, being about 65 per cent. 

By installing the coil high in the gun barrel tank no heat 
is lost from the siphon. Only the top of the gun barrel is 
heated. In gun barrels that operate 24 hours a day the coil 
can be set below the water line in the gun barrel tank, as 
the incoming oil carries the heat upward. In gun barrels 
that do not operate 24 hours a day the coil should be placed 
in the oil, otherwise the heat 
will go downward and part of 
the heat will be lost out through 








liner at the ends to fit the shell, Gas<7__ 








to which it is then welded. The 
shell and the outside of the fire- 
box are then connected by out- 
side lines. 


The dome of the boiler is 
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the siphon. Some may object to 
this type of treatment as no 
provision is made for washing 
the oil through hot water. But 
unless the oil be very viscous, a 
hot water wash is found to be 
necessary. 

There is less danger of fire 
than with direct fired heaters. 





®°erseen. 
—— 
cictietienlin kids sa 


J | WATER LINE? 





BULL PLUG 


5 ATE 


GUN BARREL 








side of the boiler, thereby form- 1 os 
ing a closed steam circulation 
system. The coil, of course, 
must be above the boiler. If all 
connections are tight, one fill- 
ing of the boiler will last in- 
definitely. However, a lubri- 
cator is welded into the side of 
the dome for adding make-up 
water. The normal working 
water level of the boiler is half way up in the dome. 

It is not necessary to get inside the tank when installing the 
coil if the procedure here outlined is followed. Draw water 
from the gun barrel until the oil level is below the point 
where the coil is to be installed. A clean-out plate with half 
Dresser sleeves welded into it is then bolted to the tank. The 
coil usually consists of only one loop. A 3-inch flange is at- 
tached to the side of the tank diametrically opposite the clean- 
out plate. A joint of 2-inch pipe is then run through the 
3-inch flange and screwed onto a short 2-inch nipple welded to 
the coil. The coil is then drawn across the tank until the 
2-inch nipple, which is welded to the coil, rests in the 3-inch 
flange. The joint of 2-inch pipe is then unscrewed from the 
short nipple and a bull plug is screwed into the 3-inch flange. 
The clean-out plate is then bolted on the opposite side of 
the coil ends through the half Dresser sleeves that are welded 
into the plate. After making up the packing glands the pro- 
duction is turned back into the gun barrel. This job can be 
done in four to five hours’ time. The principal point to watch 
is to give the coil sufficient slope so that it will drain to 
the boiler. 


All lines and the boiler shell should be well insulated. The 
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123 CSG. SWAGED TO 18° 
WATER SACKHETED FIRE BOX 
General sketch showing field heating plant for 
treating emulsions 


A safety valve and steam gauge 
protect the heater. 

The size of the plant depends, 
of course, on the production to 
be handled and the rate at 
which it is handled. On one 
installation that works very sat- 
isfactorily the boiler heater 
handles about 5 barrels per 24 
hours per square foot of heating 
surface. If necessary, this heater could handle with ease two 
or three times this quantity, but at the expense of thermal 
efficiency. 

The coil in the gun barrel, which is a 16-ft. x 16-ft. wooden 
tank, consists of one loop of 2-inch pipe. With it, the tem- 
perature of twenty barrels of oil can be raised from 60 degrees 
F, to 70 degrees F. in 24 hours per square foot of coil sur- 
face, or a total of 300 barrels per day. For this rate of per- 
formance a steam pressure of 20 to 25 pounds is re- 
quired. 

In the installation just described the production was uni- 
form over the total 24 hours. If the production were not uni- 
form a larger coil would be necessary to prevent excessive 
boiler pressure being used. 

An installation as herein described has been operating stead- 
ily for more than a year with absolutely no trouble, nor is 
any trouble anticipated other than the occasional replacement 
of the coil in the gun barrel. It is free from the troubles en- 
countered with direct fired heaters that require considerable 
maintenance owing to the action of salt water and have their 
efficiency reduced because of scaling. 
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Shunt Inductor Principle Contributes to 
Efficiency of New Trailer Arc Welder 


NIVERSAL Power Corporation, of Cleveland, Ohio, in 
developing their new V-8 engine-driven 300-ampere Arc 
Welder of high speed portable trailer type, have used the shunt 





inductor principle for arc stabilization, similar to that used 
in their motor generator sets. 

The combination of the shunt inductor coupled with the 
smooth flow of power of the V-8 engine has effected a gas 
driven arc welder performance of unusual stability and flexi- 
bility, and being mounted on two-wheel “donut” tires has 
produced, according to the makers, a welder long needed in 
the field of structural steel erection, pipe line extension and 
general maintenance and repairs. 

Universal High Road Speed Trailer Arc Welders have many 
other features contributing to their usefulness and efficiency. 
The novel mounting of the horizontal radiator directly over 
the engine, with blower type fan, materially effects the cool- 
ing of the entire unit. A sliding cover over the radiator al- 
lows for proper amount of radiation and cooling regardless 
of temperature conditions. 

The accompanying illustration shows Universal High Road 
Speed Trailer Arc Welder coupled with a standard V-8 road- 
ster with which the company is demonstrating and making 
deliveries to its customers. 





National's New Geared Pumping Power 


T HE line of geared and band wheel pumping powers man- 
ufactured and marketed by The National Supply Com- 
panies has been increased by the addition of a new geared 
power known as Type G-100. 

The power has been designed for the economical pumping 
of deep wells that ordinarily would require standard rigs and 
individual engines. It is especially suitable for those operating 
conditions demanding a more compact installation than Na- 
tional’s 15-C Band Wheel Power. 

For moderately high pumping speeds, the G-100 Geared 
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Power is rated at 100-h.p. The lower crank has a 36-inch 
stroke with twelve well connections; upper crank stroke js 
thirty inches, with positions for eight well connections. 

The double reduction gearing is entirely enclosed in a rigid 
housing, oil-tight and dirt-proof. The gearing has been de- 
signed with large diameter, wide-faced pinions, securing low 
bearing pressures. Gears are alloy steel, generated by Gleason 
and by National, which insures highest quality and work- 
manship. 

Every bearing in the G-100 Power is a Timken, selected, 
in codperation with Timken’s engineers, to give a high factor 
of safety. An especially notable feature is the wide bearing 
spacing to handle the overhanging loads on the pinion shaft 
and the crankshaft. Extremely rigid mountings have been 
provided to majntain correct alignment. 

Lubrication is by a simple gear-driven pump enclosed in the 
housing. The lubricant is Purolator filtered, and an abundant 





supply of clean oil supplied under pressure to every part of 
the enclosed transmission. 

The G-100 Geared Power has been designed with a rich 
background of experience in building efficient pumping pow- 
ers and reduction gears. It provides an installation of low 
initial cost, and years of dependable, care-free service are 
assured. 





Large Set of Plate Bending Rolls 


ROBABLY the largest set of plate bending rolls in the Mid- 

Continent have been installed in the modern welded pres- 
sure vessel plant of the American Tank & Equipment Cor- 
poration, Oklahoma City, manufacturing subsidiary of Black, 
Sivalls & Bryson, Inc. This powerful machine, which is capa- 
ble of bending a boiler plate 13%, inches thick and 12 feet in 
width, into a shell 36 inches in diameter or larger, was spe- 
cially manufactured for the exacting work of rolling pres- 
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sure vessels truly round for butt welding by the Baldwin- 
Southwark Corporation of Philadelphia, Pa. 

This roll, which represents the very latest development in 
an exceptionally powerful and efficient machine to accurately 
form plates of unusual thickness, contains many unique and 
interesting features. Two separate large motors are required 
to operate it. The first of these, a powerful 60-horsepower, 
slow speed, drum controlled slip ring motor, slowly but pow- 
erfully rotates the two bottom power rolls through a totally 
enclosed train of accurately machined herringbone reduction 
gears, which are continuously lubricated by a flood of oil 
from a motor-operated pump. The second of these, a 50-horse- 





power slip ring motor, controlled from a separate drum con- 
troller, operates the powerful screw-down mechanism through 
a pair of totally enclosed, oil immersed worm and worm 
wheels that rotate the nuts of the large tension screws sup- 
porting the big top roll. Some idea of the unusual power of 
this machine can be had from the statement that this screw- 
down mechanism is capable of exerting a downward pres- 
sure of 600,000 pounds upon the massive 25-inch diameter, 
solid forged top roll—a pressure sufficient to bend any plate 
within the capacity of the machine and wrap it close up 
around this top roll, which itself is a forging weighing more 
than 20,000 pounds. 





New Combination Drilling Bit 


: ey Brewster Company, Inc., Shreveport, La., announces 
a new combination drilling bit, patent for which is 
pending. 

The bit is designed to 
cut either hard or soft 
formations, being 
equipped with rollers for 
the harder drilling con- 
ditions, and certain pe- 
culiarly shaped cutters 
for soft digging. 

The center blade, 
which is a fish-tail bit 
set with Carbolite metal, 
is said by the manufac- 
turers to be flushed at 
all times by the pump 
pressure to enable it to 
keep the cones perfectly 
free when in soft for- 
mation, or to prevent 
the cutters from becom- 
ing fouled when drill- 
ing gummy formations. 
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New Fisher Liquid Level Controller 
Float Cage 


A NEW de- 
velopment 
in the construc- 
tion of Liquid 
Level Control- 
lers has just 
been an- 
nounced by the 
Fisher Gover- 
nor Company, 
through the in- 
troduction of 
the Drawn Steel Float Cage. 

This float cage is for use where a float outside the tank or 
tower is required to operate a lever valve, pilot valve, indi- 
cator device, or switching mechanism. 

Years ago Fisher pioneered this line of equipment by de- 
velopming the float cake controller, and they have heretofore 
manufactured the cages in sizes for six-inch float, eight-inch 
float, and ten-inch float, for three different pressures—125 
pounds, 250 pounds, and 600 pounds, the last of which was 
cast steel, the first two cast iron. 

The new drawn steel cage is announced after eighteen 
months of experiments, research, and factory development. 
This cage is made of open hearth flange quality steel of a ten- 
sile strength of 65,000 pounds per square inch. Hot and cold 
forming operations are used, and the nipple on the cage body, 
as well as the drop forge steel flanges on top and bottom of 
cage, are made an integral part of the unit by a unique weld- 
ing process. 

The drawn steel cage continues the feature originated by 
Fisher in that there is a bolted flange of high pressure boiler 
plate material between the cage body and arm, permitting re- 
moval or inspection of the float without removing the cage 
trom the tank or tower. 

The drawn steel cage is suitable for high pressures and 
temperatures, 610 pounds at 600 degrees F., or 410 pounds 
at 900 degrees F. It is equipped with the exclusive Fisher ball 
bearing grease seal stuffing box, and KA-2 stainless steel ball 
float. Top and bottom equalizing connections are drop forged 
steel flanges. Wall thickness is absolutely uniform—greater 
safety. 

This cage is stronger, yet 60 per cent lighter in weight, 
than the same pressure cast steel cage. This feature alone means 
an appreciable saving in shipping charges and installation 
costs. 

The Fisher Governor Company, Marshalltown, Iowa, will 
be glad to send the new Bulletin 37 covering this. 








Thru-Port Valve 


— Reading-Pratt & Cady Company, Inc., Bridgeport, 
Conn., announces the Thru-Port valve, said to be an en- 
tirely new idea in valve design. It is particularly recom- 
mended for refinery and other services where coking or simi- 
lar troubles are encountered, as it can be cleaned by running 
a rod through the line. 

The valve is precision turned from high quality carbon 
steel. The stems are especially treated for high temperature 
service. The renewable slip-on disc for stainless steel is free 
on the stem to prevent sticking in the body and galling of 
seating surfaces. It is made non-rotatable to prevent possi- 
bility of horizontal scratching of the seating surfaces. When 
wide open the disc is entirely out of the fluid passageway. 
Body, bonnet, packing nut, and gland are Parkerized for pro- 
tection against corrosion. A relief passage is provided for the 
escape of fluids caught under the plug as it closes. 
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READING KNOWS 


WHAT PUDDLED IRON 
WILL DO!” ... 


Nearly a hundred years of experience in making genuine 
Puddled Iron—four generations of watching this “Metal of 
the Ages” consistently outlast other metals in every kind 
of tough service ! 

—That is the amazing sum of knowledge which Reading 
puts into the manufacture of every Reading Puddled 
Iron Sucker Rod! 

No wonder, then, that Reading Puddled Iron Sucker 
Rods give 200-250% longer service than special rods—by 
actual test! No wonde: that Reading Rods—with their 
fibrous structure, their proved resistance to corrosion 
—cut down breakage and expense, month after month! 

Let Reading’s knowledge work for you. Let Reading 
Puddled Iron Sucker Rods save you money in your own 
wells. Prove for yourself that science and invention 
have never found a satisfactory substitute for genuine 


puddled Iron! 


READING IRON COMPANY 


General Offices: 401 N. Broad St., Philadelphia, Pa. 
Mills: Reading, Pa. 


Baltimore, Boston, Buffalo, Pittsburgh, 
New York, Detroit, Houston, St. Louis, San Francisco, 
Seattle, Chicago, Tulsa, Los Angeles, Kansas City 


PUDDLED IRON SUCKER RODS 


on 
a ed i 
Science and Invention Have Never Found a Satisfactory Substitute for Genuine Puddled Iron 
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Ofeco Back Side Crank Pumping Unit 


mu. Field Engineering Corporation of Fort Worth, Texas, 
has developed the Ofeco Back Side Crank Pumping Unit 
to meet the present measures of economy practiced in oil 
production and to utilize power that was formerly wasted. 
The Ofeco Unit is designed to be of special value to line 
wells where a central power is impractical. One well, under 
this method, can be standardized and from two to four addi- 
tional wells balanced, all on the Ofeco Unit. Addition of these 
extra wells is figured, from field tests, to add little cost over 
that of the original well. 
The Ofeco Unit, according to the manufacturers, has the 


capacity for handling 4,000-foot wells. Information on in- 
stallations made and on the various applications possible will 
be furnished on request. 

The Ofeco Unit is made entirely of steel. All moving parts 
are bronze bushed with tooled steel connection pins. All parts 
are over-sized and ruggedly built to last the life of the well. 
Replacement pins and bushing may be quickly installed with- 
out shutdown of the wells. 

The Ofeco Back Side Crank Pumping Unit incorporates 
the Ofeco Wilcox Wrist Pin in connection with its assembly. 





International Trucks to Iraq 


a= of sixty-four International motor trucks and also 
a fleet of sixty-eight specially equipped McCormick- 
Deering tractors were recently purchased by the Iraq Pe- 
troleum Company, Limited. This equipment will be utilized 
in the difficult construction of two pipe lines which will take 
oil from beyond the Tigris River in Eastern 
Iraq across virtually uninhabited and track- 
less desert to the Mediterranean. The pipe lines 
will run parallel for 150 miles in a southwest- 
erly direction from Kirkuk to Haditha, just 
west of the Euphrates River, and one line then 
will go northwest for 381 miles to the port of 
Tripoli in Syria and the other southwest for 
468 miles to the port of Haifa in Palestine. 

In the day-after-day transport of essential 
supplies across this rough desert country with 
its lack of roads, scarcity of water, high tem- 
peratures, occasional deep creek or river beds 
(wadis), salt marshes, etc., automotive equip- 
ment will have to prove its mettle in a variety 
of most difficult tests. Grades are frequently 
steep and a considerable portion of the country to be tra- 
versed is covered with lava rock and highly abrasive sand and 
dust, which add their own peculiar difficulties to smooth me- 
chanical operation. This lava rock is mostly in the form of 
boulders from one-half foot to two or three feet thick as 
shown in the accompanying illustration. The sand under 
these rocks is loose and removal of the rocks does not help 
much in the construction of roadways. 

Of the sixty-four International motor trucks that will be 
utilized in this Iraq project, forty-eight of the units are 
Model B-2 one and one-half-ton six-speed special motor trucks 
of 136-inch wheelbase; nine Model A-4 two-ton speed trucks, 
four of which are equipped with winches; five Model A-5 
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three-ton speed trucks; one Model A-7 five-ton heavy-duty 
motor truck; and one Model A-8 seven and one-half-ton 
heavy-duty motor truck. The fleet of tractors on the project 
will include sixty McCormick-Deering 10-20 and eight 15-30 
industrial tractors, all of which will be fitted with crawlers 





and pipe line handling equipment. For some years the Iraq 
Petroleum Company, Limited, has been an important user of 
International trucks, and with the sixty-four Internationals 
mentioned above and those used on other work, its total 
purchases of Internationals now consists of over 100 units. 

The Iraq Petroleum Company, Limited, which is made up 
of interests from several countries, including British and 
American groups, has pledged itself to complete the pipe lines 
described by the end of 1935. When completed, the two lines 
will have a daily capacity of 85,000 barrels. The main pipe 
lines will be of 12-inch seamless tube with welded joints, and 
some 120,000 tons of pipe will be required. 
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A New Series of Fittings 


HE Key Boiler Equipment Company of East St. Louis, 
Ill., announces its new series 6500 fittings for use on 
cracking stills, tube stills and condenser coils. 
These fittings are attached to the tubes or pipes by means 
of differential thread sleeve couplings, which eliminate the 








necessity of rolling the tubes into the fittings. Convenient 
access to tubes for cleanout or inspection is provided for by 
closure plates with tapered joints. These closure plates are held 
in place by powerful holding devices and are equipped with 
deflectors to provide full stream line flow through the fittings. 
Illustration shows the return bend fitting, but the complete 
series includes fittings for any form of tube layout or as- 


sembly. 





Oil Industry Cleaner 


gar yan is a highly concentrated cleaning agent for 
steel drums, tanks, cars, storage tanks, preheaters, heat 
exchangers, pipe lines, tank steamers, oily floors, valves and 
metal parts. 

The manufacturers claim that Me-Terj-Ol is instantly 
soluble and miscible in water and that it reaches its maximum 
detergency at a temperature of 125 degrees F. It is said this 
cleaner also mixes readily with salt water, which permits using 
it at sea. 

The manufacturers further claim, that this cleaning agent 
will go the full length of the steam flow in a vaporizing sys- 
tem; moreover, that it will not cause a burn if accidentally 
gotten on the skin. 

This cleaner is made by the Me-Terj-Ol Products, Inc., 
Empire State Building, New York City. 





Oxweld Blowpipe 


HE Linde Air Products Company, 30 East Forty-second 
Street, New York City, has announced a new welding 
blowpipe, designated as the Oxweld Type W-22. Although 











developed primarily for use on pipe lines, its application is 
not restricted to this field. 

The new blowpipe is very similar to the Oxweld Type 
W-17 Welding Blowpipe except that the oxygen and acetylene 
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valves are located on the front of the handle, so that flame 
adjustments may be made more readily by the operator while 
the blowpipe is in operation. This valve is located on the lef; 
side of the front of the handle where the operator’s right 
thumb can conveniently regulate it. 

The oxygen valve is located on the under side of the handle 
where it may also be easily reached. This arrangement makes 
it unnecessary for the operator to use his left hand, which js 
holding the welding rod, to adjust the valves. 

A special feature of the blowpipe is the long acetylene 
passageway between the acetylene valve and the injector, 
which minimizes the possibility of flashback. This is accom. 
plished by having three acetylene tubes between the rear and 
the front bodies. The ball-type acetylene valve is another 
feature. It consists essentially of a stainless steel sphere which 
is hardened and ground with extreme accuracy by a new 
process. This sphere gives a narrow line of contact and 
eliminates any difficulties which might be caused by the de- 
position of carben in the valves. 





Anderson Single-Shot Magnetic Survey 
Instrument 
, lm self-checking direc- | 


tional oil well survey ap- 
BRONZE GASKET il y 








paratus which gives both the 
amount and the direction of hole 
deviation at any time during 
drilling has recently been brought 
out by Alexander Anderson of 
Fullerton, Calif. This new in- 
strument is designed to be oper- 
ated on the sand line by oil com- 
pany employes without any out- 
side technical help and is being 
leased to oil companies with great 4B 
success. 
As shown in the illustration, Eager" Ne 

the apparatus is housed in a | 
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sinker bar or directly beneath the []> 222“Seu |i 


bailer. When used with a sinker ucomarom \WE Oe” 
bar it may be run in open hole or een ae 
lowered inside the drill pipe; but 
in the latter case the bit must 
have a hole through it big enough EO te 
to permit the apparatus to pro- 
ject through and below the bit 
while the reading is being taken. 
The instrument has two iden- 
tical inclination recording units 
which make independent records 
of the inclination and thus pro- { 
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vide a complete check of the ac- S mnmane wanes 
curacy of the angle given. Below {jf 
these units are four independent |}? 

. y 'R CUSHIN 
magnetic compasses each of |}. ie 
which comprises a jeweled free-  |}¢ Ws Sestenr 

. . . . vPs/04 GOWN 
swinging magnetic needle that is |]? 
constructed to always swing in 
a horizontal plane at all positions ANDERSON 


SINGLE SHOT MAGNETIC 


of the instrument. The light 
vee = (lk ogi SURVEY INSTRUMENT 


weight and free method of 
mounting the needles assure their perfect operation and pre- 
vent damage to them through hard use. 
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Approved 


by the Underwriters’ 
Laboratories 


Wagner type HP motors for hazard- 
ous locations are specially sealed, re- 
inforced and proportioned to meet the 
hazardous atmospheric conditions pre- 
vailing wherever gasoline or natural- 
gas is produced, transported, and 
stored. They lower installation and 
maintenance costs—require no shields 
and fire walls, are protected against 
dust and moisture. Write for Bulletin 
174 on Wagner squirrel-cage motors, 
in Part 5 of which these Underwriters- 


approved motors are completely 


described. 


WAGNER ELECTRIC CORPORATION 


A page from Bulletin 174. 6408 Plymouth Ave., St. Louis, Mo. 


Ask for a copy. 


i BRAKES 
MOTORS oa TRANSFORMERS : FANS > ; 
Complete line..alternating cur- % For every service, indoor and ubricated 8, 10,12 4% Lockheed Hydraulic for gute- 





Wool-yarn | c 
' . h desk-bracket...ceil- O77 - y mobiles, buses, trucks, trail 
my rent...1/30 to 400 horsepower... outdoor... single and (7 and 16-inc . 1 mob pes, Sracks, traslere, 
- - peed hase pow ouywey. net- ‘ ing, ventilating, furnace... Hi/7}Raex icabs ... 
pain Mg my ‘mec an- Work, § ent, on, ‘ Ww alternating current, induction Say pe outherinnd Ce 
{cal and electrical designs. air-cooled, underground, etc. motors. iii P ‘ 
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Fusion Welding for High Pressure Work 


By G. W. PLINKE* 


HE demands of designing engineers of power boilers and 

refinery vessels have continually been for high pressures 
and greater temperatures to increase efficiency in operation 
and production. For this reason, in anticipation of the change 
in method of construction, manufacturers of pressure ves- 
sels by practical experiment and laboratory research sought 
ways and means of supplementing and, if necessary, super- 
seding riveted joints. Welding by the oxy-acetylene torch and 
electric arc was the outcome of this 


very exacting research work was necessary before a flux was 
developed which met all requirements. The flux must give 
absolute protection to the arc, shielding it from any com. 
bination and the atmospheric gases. It must also form a pro- 
tective coating during the solidifying and cooling of the 
metal, and also have a stabilizing effect on the arc and pre- 
vent any disturbance in the molten metal. 
The development of the proper flux for the electrode was 
a long stride toward the improve. 





work. 


ment of the weld metal. 





This early development work was 
being done long before the adoption 
of a welding code but it was realized 
by fore-thinking manufacturers as 
well as by liability insurance com- 
panies that a code was necessary. So 
with their joint support the Ameri- 
can Society of Mechanical Engineers 
condensed into the present Code for 
Unfired Pressure Vessels the years of 
effort and experiment of these pio- 
neers. 

A relatively short experience de- 
termined the necessity for extreme 
care in welding procedure. All weld- 
ing in the early stages was done with 





THIS MONTH'S COVER 


Reproduced on the cover this month is 
a photograph showing a battery of 
nine high-pressure absorbers, 4 feet in 
diameter and 41 feet 8 inches high, 
located at the Fritch, Texas, gasoline 
plant of the Natural Gas Pipe Line 
Company of America. At this plant nat- 
ural gas is treated for transportation to 
Chicago through a 24-inch line. Em- 
bodying most modern engineering fea- 
tures, the plant is designed to treat 175 
million feet of natural gas per day at a 
pressure of 610 pounds per square inch. 


It was, however, equally as im- 
portant to develop the proper tech- 
nique in welding with the covered 
electrode, and establish a well-de- 
fined and exacting procedure con- 
trol. After innumerable tests of 
every description it was proved that 
through the use of the properly 
covered electrode and by following 
the proper welding technique the 
physical qualities of the deposited 
weld metal are materially improved. 
Weld metal of this type possesses 
high tensile strength, good ductility, 
high impact values, specific grav- 
ity consistently better than the 








what is known as bare wire and to 





develop a satisfactory weld for the 
comparatively light pressures then considered safe, the wire 
was most carefully selected for quality, the plate thoroughly 
prepared for the weld and finally the welder most closely 
supervised. The object of this close supervision was to make 
a sound weld that as nearly as possible would have all the 
characteristics of the parent metal itself in tensile strength, 
ductility, micro-structure, resistance to shock and specific 
gravity. 

As an improvement over bare electrode welding it was 
believed that a flux coated electrode was much better, but 


yrResearch Engineer, Henry Vogt Machine Company, Louisville, Ky. 














parent plate, and is free from micro- 
scopic imperfections such as ni- 
trides and oxides. There is no application of welding that re- 
quires more complete control and exacting supervision, to- 
gether with a definite procedure than does the welding of 
pressure vessels. It was evident that the Code committee had 
this thought in mind in the formation of the requirements as 
set forth in the regulations for fusion welding for Fired and 
Unfired Pressure Vessels. Therefore, it is necessary to use 
only qualified welders on all pressure vessel work. For class 1 
construction each welder qualifies as the work is being fabri- 
cated. Two sets of test plates from steel of the same specifica- 
tions and prepared for the weiding in the same manner as 











Test Plates of the same specification steel and welded in the same manner as the work 
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When You Are Ready 


... LAM 
I Have Not Quit Pipe-Lining 


Ready TO give you the same good 
work and Keep our reputation of long 
standing: to Lay any size, any length, 
anywhere, And....if you want a 
quick job .. I Have available sufficient 
equipment and Organization to as- 
sure you of the Most possible speed 
without the loss of Any efficiency. + + 


OKLAHOMA CONTRACTING CORPORATION 


T. R. [TOM] JONES 


DALLAS, TEXAS 
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the work are attached to the drum or vessel and welded in 
the same manner and at the same time as the drum or vessel 
which is being welded. 

For class 2 and class 3 construction each welder is required 
to pass standard qualification tests conducted every six 
months. A record of these tests is kept on file and is subject to 
inspection at any time by the insurance companies’ represen- 
tatives or purchasers’ inspectors. 

In the welding of the longitudinal and circumferential 
seams of boiler drums and pressure vessels, welding machines 
of special design are used. With the use of such machines the 
same high grade of deposited weld metal is maintained for 
each layer of weld in the entire seam and is far more uniform 
than that obtained by ordinary hand welding. On completion 
of each bead the slag coating covering the deposited weld 
metal is removed by light blows from a caulking hammer. 
The weld layer is then brushed with an electric motor driven 
wire brush and all traces of slag are removed, leaving only a 
bright, clean deposit of weld metal which has fused into the 
walls of the weld channel of the adjoining plates. Successive 
beads laid one upon the other have the effect of annealing 
the ones previously laid, and cause a definite grain refinement 
in the weld metal. 

Nozzles, manheads and miscellaneous fittings are applied 
to the boiler drum or pressure vessel by hand welding, since 
in the majority of cases it is impossible to use machine weld- 
ing. The same care and supervision, however, is exercised in 
the welding of fittings as is maintained on the seams of the 
pressure vessels. 


Although the technique of welding is such that the de- 
posited weld metal is of assured quality, the class 1 con- 
structed pressure vessel is also subjected to X-ray examination 
of the welded seams. 

This X-ray examination is accomplished by the use of a 
340-kilovolt duel type X-ray machine, equipped with two 
Coolidge tubes. This dual type construction enables the 
operator to X-ray two radiographs simultaneously on the 
longitudinal seams at each set up. The current is rectified 
through the use of two Muller Metalix valve tubes. The two 
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Coolidge X-ray tubes are mounted in a lead drum which can 
be moved forward, backward, or raised and lowered, which 
makes the equipment very flexible and enables the operator to 
obtain quick and accurate set up. The high tension trans. 
former and X-ray equipment are mounted in a carriage pro. 
vided with car wheels and this carriage can move forward 
or backward on one set of tracks which parallel the turning 
mechanism that carries the boiler drum or pressure vessel, 

X-ray examination gives a very positive record of the pres. 
ence of mechanical defects, particularly porosity, undercyt- 
ting and slag inclusions in the weld metal. 

The radiographs are made, using a standardized procedure, 
in which all conditions affecting the quality of the picture are 
held constant as far as practical during the examination of 
the weld. 

Because of the strains set up in forming the plates and the 
stresses resulting from contraction due to welding, it is rec- 
ognized that stress relieving the completed drum or vessel js 
absolutely essential. Companies building heavy wall pres. 
sure vessels have learned from experience and have demon- 
strated not only the necessity of stress relieving but also its 
additional value to the customer. The Code recognizes the 
merit of relieving the stresses set up during welding and de- 
mands that all class 1 constructed vessels and, under certain 
condit:ons, class 2 constructed vessels, be stress relieved. 

The design of the furnace is very important, since it must 
be of a very large capacity with positive and sensitive tem- 
perature control, uniformity of temperature and efficient in 
operation. 

The stress relieving furnace under consideration is 16 ft. 
9 in. wide by 72 ft. long inside and is practically automatic. 
Three position control mechanisms are used for proportion- 
ing the air and gas in the proper ratio. The products of com- 
bustion transverse a circular path, insuring uniformity of 
temperature and furnace balance. There are 48 burners each 
fitted with pilot lights. Thermo-couples are placed at various 
points inside the furnace and each thermo-couple is con- 
nected to recording controllers located in a central control 
room. The temperatures at various points in the furnace are 
recorded on the charts for the complete cycle of operation, 

and can readily be checked by 
the inspector to assure him of 
complete control. 

, After the stress relieving 

' operation the drums or vessels 

are brought to the testing floor, 


Neue } where they undergo a severe 
43 0 hammer test under pressure, 
A and also the regular hydrostatic 


test. Every inch of welded seam 


is minutely gone over and 


checked for tightness. 


Although purchasers of heavy 
pressure vessels and drums are 
| | assured of high grade welded 
work when the Code require- 
ments are fully complied with, 
saith) the manufacturers of welded 
1 pressure vessels are even more 
jealous of their reputation and 
are constantly on the alert to 
avail themselves of every oppor- 
tunity to improve their prod- 

uct. 
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Machine welding of seams on large 
pressure vessel 
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A NEW PAGE bearing application book, designated as 
“Bulletin 100,” has just been issued by the Hyatt Roller Bear- 
ing Company. 

Contents of the bulletin are divided into four sections, 
covering: Wound roller type bearings, solid roller type bear- 
ings, single row radial bearings, and lubrication data. 

Included in the bearing sections are dimensions and load 
rating tables, together with typical mounting drawings, ap- 
plicable to each respective type of Hyatt product. Several 
other pages are devoted to elements of bearing design, selec- 
tion, load computation, correct assembly, and so on. 

The Hyatt Roller Bearing Company advises that a copy of 
this bulletin may be had by engineers, machine designers, or 
other interested parties upon request from any of the Hyatt 
offices at Newark, N. J., Chicago, IIl., Pittsburgh, Pa., or 
Oakland, Calif. 


GASO PUMP & BURNER MFG. CO., First and Lansing 
Streets, Tulsa, Okla., announce the publication of their Bul- 
letin No. 10, which covers a Duplex Piston horizontal fully 
enclosed type power pump that can be utilized for field serv- 
ice or on small pipe lines. Bulletins 7, 8 and 9 also illustrate 
and describe their latest additions to the Gaso line of all 
Timken bearing enclosed type power pumps for both high 
and low pressure. 


A NEW ten-page booklet on its Zero Pressure tire has been 
published by The B. F. Goodrich Rubber Company, Akron, 
Ohio, and is now available on request to the manufacturer. 
Profusely illustrated, the booklet, titled “Goodrich Zero 
Pressure Tires for Tractors, Graders, Mowers, Maintainers,” 
discusses the new tire product under the following headings: 
“What Is Zero Pressure?” “Resiliency vs. Flexibility,” ““Com- 
pared with Solids and Pneumatics,” “Saving Time and 
Money,” and ‘““They Can’t Go Flat.” 


AN ATTRACTIVE, illustrated circular, “New Speed and 
Power for Pipe Handling,” has been issued on the Trackson 
Highway Pipe Layer. This unit, a combination of the Track- 
son McCormick-Deering Crawler Tractor and the Highway 
Boom, is fast, powerful, well balanced and economical. Write 
to either the Trackson Company, Milwaukee, Wis., or the 
Highway Trailer Company, Edgerton, Wis., for your copy of 
the booklet. 


ANNOUNCEMENT has just been made by the Arm- 
strong Machine Works, Three Rivers, Mich., of the comple- 
tion of a new manual on steam trap engineering and contain- 
ing complete information on the Armstrong line of traps. 
The book is designed to be of special benefit and interest 
wherever steam is used, and is said to be the most complete 
treatise on this phase of steam engineering that has ever been 
published. It is planned that with the aid of this book anyone 
can select the proper steam trap for cooking kettles, ironing 
and pressing machines, evaporating pans, greenhouse radiation, 
sterilizers, steam engines, separators, laundry machine, paper 
driers, oil refinery equipment, unit heaters, water heaters, rub- 
ber vulcanizers, textile machines, etc. 

Copies of the new book are free to readers addressing either 
the editor of this magazine or the Armstrong Machine Works, 
Three Rivers, Mich. 
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SUCKER RODS 
1 CENT PER FOOT? 


At that price most any sucker rod manufac- 
turer ought to get business. You will agree, though, that it is 
highly improbable that he would keep it. 


Axelson could sell you sucker rods at Ic per foot if you'd 
buy ‘em. We will wager it would be the last purchase of rods 
you would ever make from Axelson, though. We've always 
maintained that the buyer who buys on price gets just what 
he pays for. The first cost of sucker rods should be, and 
usually is, an important item which influences the purchase. 
Sometimes, though, it's held so important that the operating 
life of the rod is forgotten. Rod breaks cost money, so much 
that even rods at Ic per foot wouldn't be a bargain. 


Axelson doesn't claim to sell rods or couplings that never 
break. They do claim, however, that Axelson Rods average a 
minimum amount of trouble per tough pumping job. Axelson 
never sold rods at Ic per foot but Axelson Rods are sold at 
competitive prices which make them the outstanding buy in 
every oil field. 


For the past six months we've been compiling reports on 
Axelson Rod performance in different fields under different 
conditions. In round figures, there are some 50 of ‘em. We 
believe that out of this number you will find at least one 
well similar to one in which you may be having rod trouble. 
Perhaps the report of what Axelson Rods are accomplishing 
might be helpful. 


Why quality ma- 
terial, combined 
with precise 
workmanship, 
vive Axelson A. 
. I. Sucker Rods 
extra long life. 


Axelson Sucker 
Rods reach the 
highest standards 
mechanically and 
metallurgically. 





AXELSON MANUFACTURING CO. 


P. O. Box 710 — Vernon Station LOS ANGELES, CALIF. 


New York 


Tulsa 50 Church Street St. Louis 


Mid-Continent Representatives: 
Frick-Reid Supply Corporation 
Great Northern Tool & Supply Co. 
Norvell-Wilder Supply Co. 
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60 HP EC&M 


Explosion-proof 
Motor Starter 










and EC&M Explosion-proof 
Type EO Push Buttons 


Designed to meet Underwriters’ Specifications in 
every detail. Enclosing case is of heavy con- 
struction, has wide machined surfaces between 
metal-to-metal joints and has tapped holes for 
rigid conduit connection. 


Oil-immersed to be corrosion-protected—to prevent 
sweating—to be capable of operating for long 
periods of time without requiring “opening up.” 


Accurate protection against overloads and single 
phase operation. Mail the attached coupon today 
for complete information. 


TYPE EO PUSH BUTTON RATINGS 


staat sro 


STOP 
- = 0 
2 =o 


FOR LOW VOLTAGE 
PROTECTION APPLICATIONS 
Momentary Style 





Form “A’ Form “B” Form “C” 
AC. With or Without Oil D.C. Without Oil D.C. With Oil 
| Volts 110/220 | 440 | 550 125 | 250 | 600 125 | 250 | 600 





Inductive Circuits—Amps. 30 25} 20 2.25} .67 | .20 15 | 7.5} 3 
Non-Inductive Circuits—Amps. 30 25 | 20 3.5] 1 |.30 20} 10} 4 


FOR LOW VOLTAGE RELEASE APPLICATIONS a 
Maintained Style for Pumps, Lights, etc. a Tes 





















































AC. With or Without Oil D.C. Without Oil =D... With Oil 
[ Inductive Circuits—Amps. | 30 | 25] 20] 5 [1.5] 5 20{ 10} 4 
| Non-Inductive Circuits ——Amps. | 30 | 25 | 20 | 712 7 30} 15] 6 





Write for Push Button Bulletin 1105 


THE ELECTRIC CONTROLLER & MFG. CO. 


2700 East 79th Street, Cleveland, Ohio. P.E. 12-32 

Please send me literature on EC & M (Full or reduced 
voltage) Explosion-proof Starters for use with volt motors. 
Name Company 


Address... 
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Making a Welded 
Bubble Tray’ 


By D. F. GERSTENBERGER* 


TT" equipment outlined herein is known to the refiner 4s 
a bubble tray. The use of this equipment is common to 
practically all phases of the refining industry for fractionating 
vapors resulting from the distillation of crude oil for gasoline, 
naphthas, kerosene, distillate, “lub” stocks, and also for the 
fractionation of the vapors produced from the cracking under 
pressure and high temperature of heavy hydrocarbons into 
lighter hydrocarbon fractions. It is also used extensively both 
for absorption and fractionation in plants extracting casing. 
head gasoline from oil well and natural gas and from refinery 
vapors. 

Such trays are installed in what are known as bubble towers, 
the number of trays used in each tower varying according to 
the exactness of the separation desired, and the quantity of 
vapor to be fractionated. In general practice this number 
ranges from five trays per tower to as many as thirty. 





Welded bubble tray. 


The sketch given herewith is typical of a ten-tray tower. 
The bubble caps as shown in the tray, due to their shape, can 
be most readily made of cast iron. They are independent of 
the tray and are placed on the tray after it has been installed 
in the tower, and are held in place by securing a bar across 
each row of caps. The tray in this instance has been fabricated 
by the use of the electric torch. It has been common practice, 
however, to make these trays from cast iron. In order to pre- 
vent warping and cracking such trays are heavily ribbed or are 
poured with very thick metal, thereby increasing the weight 
and the original cost. Patterns, of course, for such large cast- 
ings are very expensive. 

Some idea may be had of the extensive use of the bubble 
tray in the refinery when it is realized that a small plant ca- 
pable of running 6,000 barrels of crude per day will have as 
many as 150 to 200 bubble trays in the towers of its various 
processes. 

The accompanying photographs show one of many trays 
which we have fabricated entirely with the Lincoln electric 
torch, with the exception of what cutting was necessary. The 
plate from which the tray is made is one-half inch boiler plate, 
the ring around the outer edge, one-quarter inch material. 





' Submitted for the second Lincoln Arc Welding prize competition. 
yrUniversal Oil Products Company. 
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The only difficulty experienced in first attempting to make 
the welded tray was a tendency to severe warping when the 


three-inch upflow nipples were welded in place on the plate. 
This was overcome by bracing with removable I-beams as 


shown by one of the photographs. The procedure now is to 
place the outside ring, tack it in a few places, bolt on the I- 
beam braces and then completely weld the ring. The up-flow 
nipples are then welded in place after which the tray is cut 
inside of each nipple to make the openings as shown by the 
photograph of the under side of the tray. Lastly, the down- 
spouts are welded in place. 





Another view of a tray fabricated with electric torch. 


The actual cost of the welded tray, including the caps, 
which are made in a local foundry, is as follows: 


Material: 
Stel - - - - - - = = = - = $20.00 
Ring for support intower - - - - - 10.00 
Welding rodsandcur. - - - - - - 19.50 
30 bubble caps - - - - - - - = 12.00 
$61.50 
Labor - - - - - - - - = = = 16.00 
Total - = = = = = = = = $77.50 


The life of the welded tray should be the equivalent to the 
cast iron tray, and in any event, equivalent to the life of the 
tower itself which is made of plate. Our plant has had many 
welded trays in operation since August, 1930, and they are 
giving perfect satisfaction with no signs of deterioration. 

These trays were constructed under the writer’s supervision 
and design at this plant in Wichita Falls, Texas, which re- 
finery is in my charge. My duties include the design of equip- 
ment and the supervision of its construction as well as the 
operation of the refining processes. In other words, the writer 
is called upon to operate what he designs and erects, and he 
has found the welded bubble tray entirely satisfactory in every 
respect, and has thereby been able to effect a radical saving to 
his company. 


SUEDE JACKETS CLEANED RIGHT 


Our new process not only thoroughly cleans, but leaves 
the jacket soft and pliable. 


Our price, $1.00, plus return postage. 


W. B. FISHBURN, Inc. | 
“Nationally Known Cleaners” FORT WORTH, TEXAS 
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PRODUCT2 157 pumping 


The KEY OWER LIFTIN 


DESIGNED °¢°¢ ONOMICALLY 


OSTS 


PRODUCED 








REASONABLY PRICED 


“PISTONSTEEL” — 
& Polish Rods are 
built to Exeel 


Entire rod is ground to a per- 
fect finish . . pin ends are sup- 
plied with thread pro- 
tectors. Rods are oiled 
and packed in indi- 
vidual burlap sack. 











Ask for 
“PISTONSTEEL” 
at your favorite 
Supply Store. 





SUPPLIES 


BRADFORD, PA. TULSA, OKLA, 
EXPORT OFFICE— 30 CHURCH ST.-NEW YORK CITY 




















ARMSTRNG BROS. 


CHAIN TONGS 


Jaws drop forged from special steel, heat treated, hard- 
ened, tempered and tested. Handles forged from high 
carbon steel have both stiffness and * ‘spring. 
Chains have proven strength—are proof-tested 
to 2/3 catalog strength (3,600 to 40,000 
Ibs.). Design improvements: Yate 
have increased bearing < bar an 
forged-in chain guides, large 
steel bolt, drop forged 
shackle. 
































Write for 
Cat. P-10 


Better 
PIPE TOOLS 


The most com- 
_ é plete line made 
and each an im- 
proved tool. 
Solid Dies and 
Stocks 
Adjustable Dies 
and Stocks 
Hinged Pipe Vises 
Chain Pipe Vises 
Pipe Vise Saddle 
Pipe Cutters 
Knife Blade 
Cutter Wheels 
Patented Pipe 
Wrench 


Mid-Cont. Rep., EARL WADDEL 
Fair Building, Fort Worth, Texas 
a cea eel 





gj 






Armstrong Bros. Tool Co. 
''The Tool Holder People’’ 

331 N. Francisco Av.,Chicago,U.S.A. 

OS ATES ARIE! UMTS BS | 
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B. K. ae Receives 
UNITED STATES PATENT 


on his 


GUMBO BIT 


Six Valuable Claims are con- 
tained in the U. S. Patent No. 
1,882,268, issued Oct. 11, 1932. 


The Many Friends made by the 
thousands of Appleman Gumbo 
Bits which have been put into 
service are sending in their con- 
gratulations on hearing this 
good news. 


These Friends are Proud that 
the advanced principles of the 
Appleman Gumbo Bit have 
won the protection they de- 
serve. 


SUGGESTED PROTECTION 
For their protection, so that they 
will not be tied up with bits illegall 
manufactured and sold to them, 
trust that oil operators will use care 
in procuring Appleman Bits from 
the following authorized sources: 
. The Beaumont Iron Works and The 
' Gulf Coast Machine and Supply 
Company at Beaumont, Texas... 
Rental Bits can be obtained from 
The Authorized Appleman Bit and 
Service Company, Inc., at Hender- 
son, Texas, and from Howell Ma- 
chine Works at Pettus, Texas . . or 
you may place your order through 
your supply house. 






BK. APPLEMAN 
GUMBO BIT 


PATENT HO IBR2 268 
PATENTED SETI) 2952 





| eae earon sy 


Thanks for your support and here's for a greater future 


B. K. APPLEMAN 
BEAUMONT, TEXAS 














tee down your 
e lifting costs 


WITH HOUGH 


e specialized 
e balls and seats 


Varying operating conditions re- 





quire as many different types of 
ball and seat materials as are of- 
fered in the HOUGH line . . for 
every HOUGH ball and seat was 
scientifically developed for a par- 
ticular condition where trouble 
had to be overcome. The right 
ball and seat for given conditions 
lasts the longest. 


HOUGH balls and seats are sold 
in packaged units by all leading 
dealers. Shipped out of stock. 


THE CHARLES N. HOUGH 
MANUFACTURING CO. 


Franklin, Pa. 


tt 
HOUGH 





STEELE X—High carbon, chro- 
mium alloy steel, heat treated. 
Meets most average require- 
ments. 


REPELEX—Heat treated non- 
corrosive ball and seat made 
from stainless chromium alloy. 
Used where acid or other 
strong elements are present. 


BRONZEX—Used where lode- 
stone or other elements acting 
on steel are present. 


COMBINEX—STEELEX Seat 
and BRONZEX ball; seat to 
resist sand, ball to resist lode- 
stone troubles. 


RESISTEX—REPELEX Seat, 
BRONZEX ball; for acid, sand 
and lodestone conditions. 


Products That Cut Down Y our Underground Overhead 
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Pennsylvania Refining Practice 


By GEORGE KIRKWOOD 
Assistant Superintendent Penna Refining Co., Butler, Pa, 


I N the first process of separating Penna crude into market. 
able products two fractions are obtained which contain 
the total lubricating oil content. These two fractions are 
known as wax distillate and 600 steam refined stock. The 
wax distillate has no commercial application and must be 
further fractionated and refined before reaching the cop. 
sumer. The 600 steam refined stock is widely used as a steam 
cylinder oil and is often compounded with various fatty oils 
for this purpose. In addition to this use 600 steam refined stock 
is dewaxed and the wax-free oil filtered into bright stock, 


The wax distillate is chilled with cold brine from the re- 
frigeration plant in double pipe chillers to a temperature rep- 
resenting the cold test desired on the finished neutral oils, It 
is then filter-pressed to remove the paraffin wax. In former 
days when only batch stills were used, it was considered neces- 
sary to crack the wax distillate in order to convert the wax 
into a form that would be pressable. By cracking, in this con- 
nection, is meant a distillation using very little steam and ac- 
companied by some decomposition. The advent of the tube 
still and fractionating towers has proved this to be a fallacy, 
Well fractionated wax distillate presses very well without re- 
distillation and it was the fractionating effect of the redis- 
tillation rather than any cracking, which made the batch- 
still distillate pressable. 

The wax removed in the filter-presses contains about 40 
per cent of oil which must be removed. This is accomplished 
in a process called sweating. The sweat-ovens are well in- 
sulated buildings with a number of shallow steel pans placed 
one above the other. A heavy mesh wire screen is supported 
near the bottom of the pans which are filled with water to the 
level of the screen and the melted wax pumped on top of the 
water. The wax is then allowed to solidify and when solid, the 
water is withdrawn and the wax cake remains suspended on 
the screen. Heat is then turned on in the room and as the 
temperature rises the oil gradually sweats out. When the oil 
content becomes less than 1 per cent the wax is melted down 
and when filtered through Fuller’s earth or bone charcoal, is 
ready for the market as crude scale wax. The oil which sweats 
out is very rich in wax and, as the temperature rises, becomes 
more so, due to the increased solubility of wax in the warmer 
oil. Two cuts are usually made of this product, foots oil, 
which is usually mixed with wax distillate and pressed, and 
second cut, which is charged back into the sweat ovens to 
make a lower melting point scale wax. 

The wax-free oil from the presses, usually referred to as 
Pressed Distillate, is distilled and fractionated into fuel oil, 
non-viscous and viscous neutrals. The viscous neutrals are 
residues and the other products are distillates. The viscous 
neutrals are usually designated 150, 180, and 200 neutrals, 
the numbers representing viscosities at 70 degrees F. on the 
old Tagliabue Viscosimeter, very few of which are in ex- 
istence today. This method of specifying Penna neutrals is 
rather confusing and it is to be hoped that a change will be 
made calling for the Saybolt viscosity at 100 degrees F. The 
neutral oils are filtered through Fuller’s earth, usually to 
3 N. P. A. color and are mostly used in blending motor oils, 
although they are also sold as engine oils and other industrial 
lubricating oils. 

The 600 S. R. stock is diluted with about 60 degrees of 
close-cut naphtha, Gr. 61.5, I.B.P.-220 deg. F., end point, 320 
deg. F., and filtered to a 7 N.P.A. color in solution. It is then 
transferred to heavily insulated tanks containing brine coils 
and chilled to about 40 degrees below the cold test desired on 
the finished oil. The chilling tanks are equipped with a mix- 
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ing device to keep the wax in suspension and when the desired 
temperature 1s reached, the mixture is fed to Sharples Cen- 
trifuges, which separate the wax from the solution. The wax 
fraction contains about 40 per cent of naphtha, which must 
be distilled off. The remaining wax is known as amorphous 
wax and is used in making petrolatum. The wax-free solution 
of oil and naphtha is charged to a still and the naphtha dis- 
tilled off. The remaining oil is filtered through Fuller’s earth 
to the desired color, 6, 7, or 8 N.P.A., and blended with 
neutral oil to make motor oils. 

This rather sketchy description of the procedure in making 
Penna lubricating oils is subject to many variations, but to 
those not familiar with Penna practice, it will give an idea as 
to our methods of refining. 

Characteristic tests of the products mentioned in this 
article are as follows: 





Wax Dist 600 S.R. 34 Neut. 150 Neut. 200 Neut. Bright Stock 
Grav. API 35.0 26.5 34.0 31.9 31.4 26.9 
Flash Point 360 560 360 405 425 560 
Fire Point 420 630 410 465 485 630 
Viscosity 85@100 147@210 80@100 137@100 175@100 175@210 
Color 1’ 3 3 8 

. 
C.F. Camp Appointed McAlear 
. 
Representative 


C. F. Camp Company, Archer and Detroit Streets, Tulsa, 
Okla., has been appointed representative in Oklahoma for The 
McAlear Mfg. Company of Chicago, Ill. The McAlear com- 
pany are manufacturers of steam, water, air, gas and oil spe- 
cialties, regulators, strainers and controllers. 





Southwestern Engineering Appointed Don- 


nelly Representative 
The Southwestern Engineering Corporation, Los Angeles, 
Calif., has been appointed exclusive representative for the 
entire United States of the Donnelly Process Corporation, 
Chicago, Ill. The Southwestern Engineering Corporation will 
engineer, sell, manufacture and erect cracking units to be 
operated under license from the Donnelly Process Corporation. 





The Chain Belt Company Announces a 


New California Distributor 


The Republic Supply Company of California has been ap- 
pointed by the Chain Belt Company as exclusive California 
distributor for Rex Deepwell Chabelco Chains. 

Rex Deepwell Chabelco Chain is built throughout with the 
high degree of workmanship and accuracy usually found only 


in high grade machines. Accuracy of pitch is maintained by | 


alloy steel side-bars which will not stretch under the load. 
These accurately made parts are assembled by hydraulic 
pressure into the Rex Unit Link—the link that stays a unit 
under the heaviest service. 
Complete stocks in the principal California fields will be 
carried in all stores of The Republic Supply Company. 





The Petroleum Engineer Increases 
Advertising Staff 


The Petroleum Engineer announces the appointment of 


W. F. Thompson as Eastern manager. Mr. Thompson comes | 


to us from the advertising staff of National Petroleum News 
and International Petroleum Technology. For the next two 
months his headquarters will be Cleveland, Ohio, 15102 


Lanning Avenue, Lakewood. At the end of that time his | 


permanent headquarters will be announced. 

R. H. Deibler, who for several years was with the old Oil 
Field Engineering in the capacity of advertising representa- 
tive, has been placed in charge of our California territory. 
He is maintaining headquarters at 1341 South Hope Street, 
Los Angeles. 
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TAPES 
he Atlas” 


The World’s Best Gauging 
Tape 


“Challenge’’ 


for Engineering, Strapping and 
General Measuring 


Send for Catalog covering 
complete line. 


THE [UFKIN fpULE (0. SAGINAW, MICH. 
106 LaFayette St., New York City 


[UFKi IN 
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\SHES 
The Most Complete Line 
ey ely Korelusmaulicelirlete 
Ofeyelene) Meer lists. 


WRITE FOR CATALOG 


FISHER GOVERNOR CO. 


201 S. FIRST AVE MARSHALLTOWN, IOWA 
1015 SANTA FE AVE. *« LOS ANGELES, CALIF. 




















Solve Your Coupling Problem! 


Send today for free catalog describing 
Fast's Principle and showing a Fast 
Coupling for every shaft coupling prob- 
lem. Also contains valuable data on 
coupling installation. 


The BARTLETT HAYWARD CO. 
200 Scott St. - Baltimore, Md. 








FAST'S COUPLING 


Self-Aligning 
NO FLEXIBLE MATERIALS 









































Throughout the Petroleum Indus- 
try, The Adolphus Hotel is rec- 
ognized as Dallas Headquarters. 
Make it your stopping place, too! 


“Preferred by Those Knowing” 


“Gilalphus 


Otto Schubert, Jr., Mgr. 
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Oil Terminals Equipped f, 


Rr handle the several millions of barrels of crude oil and 
refined products moved monthly through the Texas Gulf 
Coast ports, pipe line companies and oil companies have de- 
signed and built some of the most modern terminal facilities. 
They make for the fast loading of an oil tanker and the maxi- 
mum safety. Some of the terminals are equipped to load a 
vessel at the rate of 30,000 barrels per hour. 

Crude and refined products are loaded in the tankers at 
the Texas terminals for both coastwise and export shipment. 
A considerable volume of 
coastwise and foreign ship- 
ments are received at the same 
ports and annually about 
100,000,000 barrels are han- 
dled by the Gulf terminals. 

The equipment necessary to 
handle such a large volume 
consists of both steam and 
electric motor-powered pump- 
ing units. Many of the older 
terminals are operated with 
steam pumps, while the more 
modern equipment consists of 
motor-driven centrifugal 
pumping units. 

Terminal capacity varies 
widely, some being equipped 
to load at the rate of about 
5000 barrels per hour, while 
others have facilities to load 
at a rate up to 30,000 barrels 
per hour. The terminals with 
facilities for the higher loading 
rates are usually equipped with 
motor-driven units. 

Pumps for such installations 
are low head, high volume, 
double suction units. On the 
larger terminals these units are 
usually 10-in.or 12-in. pumps, 
directly connected with a 
flexible coupling to the motors. Power units for the centrif- 
ugal pumps range anywhere from 150 to 500-hp. motors, 
depending upon the requirements at the terminal. 

In designing the pump stations the discharge lines are made 
as short as possible in order to obtain the maximum delivery 
and cut down the horsepower requirements. Discharge lines 
are built with pipe of various diameters up to 16 inches and 
the average terminal discharge line length ranges from 500 ft. 
to 2000 ft. The station suction lines from storage are built 
with large pipe varying in diameter up to 24 inches. All of 
the equipment in the station is installed with the view to 
eliminating all possible hazards from fires and explosions. 

The discharge lines from the station extend to a header 
running lengthwise on the dock. The header is built with 
several connections both for 8-in. and 12-in. hose. Because 
of the expense in cleaning and flushing lines used in handling 
crude oil, it is usual practice to use separate lines for refined 
products at those terminals where both crude and refined 
products are handled. 

The average tanker coming into the Texas ports has a 
capacity of between 75,000 and 100,000 barrels. Some of the 
larger vessels have a capacity of 120,000 barrels. Generally 
the channel depth of most of the ports is about 32 feet and 
the average tanker draws between 25 and 30 feet of water. 
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Oil Powered Davit used to handle hose lines 


As the tanker is being piloted to the dock inspectors are 
going over her to make certain she is ready for the next Voy- 
age. Practically all of this work on ships, handling either , 
coastwise cargo or foreign consignment, is complete by the 
time the vessel is tied up at the dock. 

In most instances it is desirable to load a tanker as rapidly 
as possible. For this reason the dock is the scene of rapid work 
moving along with clock-like precision as the tanker and 
dock crews start making hose connections. 

Before the vessel is lashed to 
the dock the static ground 
wires have been attached to 
the ship’s hull as a precaution 

‘ against a static explosion. The 
heavy and unwieldly hoses are 
swung into place by the hand- 
powered or motor- powered 
winches. Flange bolts are 
pulled down tight, usually 
with spark-proof tools, and 
when all is in readiness orders 
are transmitted to the pump 
station to start the units, 
About 10 to 15 minutes are 
required to make necessary 
connections after the vessel 
has docked. 

When loading at a high rate 
the terminal operators usually 
open two or three storage 
tanks into the station suction 
line to insure ample suction 
for the pumps. To prevent the 
pumps pulling a vacuum on 
the tanks each is equipped 
with a nipple and gate valve, 
which is wide open while the 
tank is in the line and its 
volume is being lowered 
rapidly. Some of the tanks 
have a wider base than the 
ordinary storage tank because soft soil conditions, sometimes 
encountered, make it more desirable to have the wide base. 

When loading a tanker a pressure of between 40 and 100 
pounds is carried in the discharge lines. While the ship is being 
loaded frequent samples are taken from each compartment of 
the vessel. From these sample gravity and centrifuge tests 
are made and the results recorded in a permanent record. The 
samples are retained a reasonable length of time in the event 
any question arises concerning the shipment. 

Although not a frequent happening, burst hose connec- 
tions may be the cause of much trouble and considerable 
loss. The hose is purchased in 25-ft. lengths and at many of 
the docks two lengths of hose are flanged together into one 
50-ft. length. The heavy hose is built with rubber and a good 
grade of cotton. To give added strength and life the hose is 
sometimes spirally wrapped with a non-sparking metal ribbon. 

In the event of a bursted hose while a ship is being loaded 
at a high rate every precaution is taken to prevent a large loss 
of oil or gasoline. Practically all terminals have a telephone line 
extending from the dock to the pump station. Other docks are 
equipped with push-button controls, by means of which the 
operators on the dock may shut down the motor-driven 
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units in the event of trouble. Other dock operators may close 
gate valves against the centrifugal pumps to prevent as much 
Joss as possible while the units are being shut down. Under 
such conditions it is difficult to prevent considerable loss, 
because when loading at a high rate the oil is going through 
the line at the rate of about 500 barrels per minute. 

When a vessel is to be loaded for export to a foreign cus- 
tomer a Closer inspection is made of the ship and its cargo. 
Usually an engineering firm, specializing in that work, is em- 
ployed by the purchaser. The firm makes an inspection of the 
boat before it is loaded, making sure certain valves are closed 
and sealed. He agrees with the ship’s agents concerning the 
volume loaded and the quality of the product shipped. They 
also assist in the preparation of papers for the clearance of 
the ship. By following this method the purchaser does not 
have to send someone a long distance to represent him while 
the tanker is being loaded and many disputes are eliminated. 

Another reason for close inspection of export shipments is 
that sometimes the ship’s engineers have shown a low fuel 
consumption on certain voyages at the expense of the cargo. 
Unless certain valves are sealed it would be an easy matter 
to run a small amount of oil from the tanker compartments 
to the ship’s bunker and use it as fuel. 

In gauging the volume of oil or gasoline going into the 
tanker a gauge of the shore tanks usually is sufficient. Ordi- 
narily a ship is loaded to within about 300 barrels, plus or 
minus, of the volume desired. The gauger makes certain that 
the lines to be in service while loading the tanker are displaced 
with a product of about the same gravity as that in the 
storage tanks from which the runs will be made. An accurate 
gauge is taken of the tanks just prior to starting the station 
pumps and when loading is complete another gauge is taken 
and the volume delivered to the vessel is computed. 

Perhaps one of the most serious hazards to terminal opera- 


tion is the menace of fire and explosions. Every precaution is 
taken to prevent fires originating on the docks and the fire 
fighting methods are designed along lines to prevent spread 
of fires originating on the terminal site. 

Huge signs and posters warn against the dangers of smok- 
ing on or about the dock. Precautions are taken against metal- 
lic sparks that might ignite gas. The docks and terminal site 
are kept clean as possible. All hatches are wide open while the 
tanker is being loaded, permitting the gas to escape into 
the air. 

Some of the terminals are prepared to fight fires with steam 
while others are equipped to fight fires with water and foam. 
Each dock is equipped with several small hand-operated ex- 
tinguishers available for instant service. At the more con- 
gested shipping points a fire boat is usually available. 

Where the terminal is equipped to combat fires with foam 
some of the companies have foam lines extending to the 
storage tanks at the terminal. In the event of a fire in the 
tank foam is shot in at the top of the tank at a high rate. 
Such foam plants are inspected daily. 

The docks are constructed with creosoted piling and tim- 
ber. In some instances the dock floor has been covered with 
concrete. 

In addition to having facilities for loading and unloading 
tankers many companies are equipped to supply fuel oil to 
the ships calling at the various Texas ports. Equipment for 
such service consists of storage near the docks and pumping 
equipment designed to deliver anywhere from a few hundred 
barrels per hour to about 5000 barrels per hour to the ship’s 
bunkers. A few companies maintain barges used to bunker 
freights or passenger vessels. These are brought alongside a 
boat, hose lines extended to the ship, and by means of pumps 
on the barge fuel may be delivered to the ship at the rate of 
about 500 barrels per hour. 





Loading tanker with crude at a Gulf Coast terminal 
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1,877,094. WROUGHT METAL REPAIR DEVICE FOR PIPE LINES. 


JoserH E. WaLsBorn, Bradford, Pa., assignor to $. R. Dresser Manu- 


facturing Company, Bradford, Pa., a Corporation of Pennsylvania. Filed 
January 26, 1929. Serial No. 335,339. Three claims. (Cl. 285—132.) 


1. As a new article of man- 
ufacture, a split sleeve for re- 
pairing pipe lines, formed of 
wrought metal and divided 
longitudinally into 








segments, : 
said sleeve being provided at ae | ne 
each end with outwardly flared ate | rats 
portions forming end packing re 50 40 
recesses, and terminating at the | , 
edges of said recesses, each seg- 
ment of the sleeve being pro- 
vided along each longitudinal 
edge thereof with a longitudi- 
nal series of tubes welded there- 
to with their axes perpendicu- 
lar with the adjacent edge of 
the sleeve segment, a separately 
formed reinforcing bar welded 
to the outer sides of the tubes of each section, side packings between the 
meeting edges of said segments, side clamping bolts engaging the tubes of 
adjacent sections, end packing rings engaging said end packing recess of 
the sleeve, and projecting beyond the ends of said sleeve, followers pro- 
vided with annular plate members provided with bolt holes and annular 
plate members provided with bolt holes and annular flanges forming pack- 
ing recesses, said flanges having sufficient internal diameter to fit over and 
reinforce the split flared end portions of the sleeve, and clamping bolts and 
nuts for said followers. 








1,877,112. TRAVELING TUBE PUMP. JoHN A. YERKES 
and Rees H. LeEMMon, Long Beach, Calif. Filed January ~ 
3, 1930. Serial No. 418, 264. Six claims. (Cl. 103—181.) 


1. In combination with a well tube having a support, an 
inserted well pump, mounted in said tube and on said support 
to seal the space above said support from that below, said 
pump comprising nested tubular stand pipes, one of said 
stand pipes being provided with a piston, said stand pipes 
being spaced from one another to provide an annular non- 
working space therebetween, openings terminating in station- 
ary ports placing said annular space in communication with 
the space surrounding said stand pipes, a work- 
ing barrel surrounding said piston and forming 
therewith a working pump space, said working 
barrel reciprocating with respect to said stand 
pipes to cause play of liquid contained in said an- 
nular non-working space and surging of such 
liquid back and forth through said openings. 





1,876,627. MULTIPLE PIPE UNIT ADAPTABLE TO 
THE DRILLING AND PUMPING ARTS. Francis H. 
Davis and Frank F. Davis, Monterey, Calif. Filed January 
27, 1931. Serial No. 511,616. Three claims. (Cl. 255—28.) 




















wal h 1. As a new unitary article of manufacture, a multitubu- 

He lar pipe comprising an outer casing, a plurality of longitudi- 

We nal internal tubes traversing the casing and rigidly mounted 
aj 2 . . ce ° ° 
25 ig therein, a coupling element at each end of the casing having 
spam a sardly disposed contact table and external shoulde 
: «an outwardly disposed contact table and external shoulders 
J a on the coupling elements outwardly of the contact tables 
ad . . 
” ©, normally spaced when the tables are contacting to permit 
” ° 


further adjustment of the elements to compensate for wear. 


1,876,760. PIPE WRAPPING MACHINE. Letanp S. Rosener, San 
Francisco, Calif., assignor to The Paraffine Companies, Inc., San Fran- 
cisco, Calif., a Corporation of Delaware. Filed May 21, 1928. Serial No, 
279,426. Two claims. (Cl. 242—11.) 


1. A pipe wrapping ma- 
chine comprising means 
for supporting and rotat- 
ing a pipe, a track paral- 
lel to the rotational axis 
of said pipe, a carriage 
movable along said track, 
a tank adapted to hold a 
fluid and movable about 
a vertical axis on said car- 
riage, a gear sector fixed 
to said tank, a pinion 
meshing with said sector, ‘onl 
means for rotating said 
pinion to adjust the an- 1 tx 
gular position of the tank = 
about said axis, means for moving the carriage along the track, and means 
for feeding wrapping material through said fluid and to said pipe. 





1,876,889. GAS METER CONSTRUCTION. MicHaec Ferrante, Los 
Angeles, Calif., assignor of one-half to Southern California Gas Com- 
pany, Los Angeles, Calif., a Corporation of California. Filed September 
8, 1930. Serial No. 480,326. Five claims. (Cl. 73—1.) 

1. In a meter construction, the combination . 

of a casing, a measuring chamber within the f 

casing having a bellows including a flexible 

apron and a movable head connected to said 
apron, a fixed wall within the casing opposite 


the said movable head, and said bellows also in- 





cluding a relatively fixed head in the form of a 
disc with a flange projecting toward the mov- 
able head for attaching the flexible apron to 
the bellows, said disc having spaced openings 
therethrough for the application of solder on 





the side of the fixed head remote from said 


fixed wall. 
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1,877,395. ANTIFRICTION DEVICE 
FOR DRILL PIPE. Epwin W. Goeser, Los 
Angeles, Calif., assignor to Emsco Derrick 
& Equipment Company, Los Angeles, Calif., 
a Corporation of California. Filed May 14, 
1928. Serial No. Ten claims. 


(Cl. 308—6.) 


277,630. 


1. An anti-friction device for drill pipe 
comprising: a sleeve bearing fer absorbing 
friction during a rotary movement of the drill 
pipe; and a bearing above and a bearing be- 
low said sleeve bearing for absorbing friction 
during a longtitudinal movement of the drill 
Dipe. 
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